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PREFACE t 



The Alaska Sea Week Cur^riculum Series "(K'-6). "emphasi^zes one 
or more aspects of the marine environment at each grade level, 
kindergarten materials, ^or instance, are intended, to introduce i 
students to the excitifig and curious world of the sea and sh9re. ^ 
At the othei; end of the series, Jtiaterials for s#ixth graders 
stress man's interactions W4.th , the . marine environment. While 
the subject matter at eagh grade level' is unique, as a whole the 
grade level guides will yield a broad understanding of the marine 
environment and its importance to Alaskans. ' ' j 

The purpose, of this curriculiiin series is to help the teacher 
in interpreting ttie m^atine environment for elementary' schooX 
student^.. However, what is included here is 3ust^a place to , 
begin. you read the^ follo'wing mater lals , you Will find 

factual information abbut many aspects of the marine environment, 
and suggestions for-* presenting these concepts to students through 
malti-disciplinary activities both in the^classroom and , at field 
.sites, flaterials are organized \ntQ units, each covering a 
single idea or subject. From these you, the teacher*, may select 
the units and activities which a^e best s.uited to your class, 
cQ^nmunity and resources. \ . ^ ^ 

✓ "Sea Week" originated ^^^nyjiiU^au, and the-se curriculum 
materials are most applicable ta*^southeast and southcentral 
Alaska. However, the Alaska Sea Grant> Program has funded a'', 
three year pilot project to expand jTjineau's successful program 
s-tatewide. As Sea Week is piloted" in 14 communities around the 
state, the^ Curricul-um Series w:i.ll be expanded to meet the needs 
of western*, interior, and ijniorthern Alaska. / 

Send us your comments and suggestions. The strength/ of the 
fiKiajl' edition will depend not only on those of us staffing the 
project - but on you -"^your ideas and comments* After you've 
tried some of these activi'ties - fill out antd send m the ^ 
evaluation sheet at the back of this bodk. Thanks so much: 

A Jill Thayer/Belle Mickelson, Coordinators 
Mary Lou ^Kmg/Nancy Barr, Consultants 
Alaska Sea, Grant Program 
• , University of Alaska, Fairbanks, AK 99701 

• ^ , 479-7631/70a6 



; . ' INTRODUCTION . ^ • 

Alaska has more than 33,000 miles of shoreline; the garth's ^ 
circumf erenqe is only about 25/000 m'irles. Much of Alaska's 
compl^x^aild ititritate shoreljine is accounted for by the^bays, 
inlets t headlands, islaiids of Southeast Alaska. Here, In 
•Alaskan coiuiauDyties large ' and* small we live m close coutacjt 
with the marine world. Some of bs .maJ;e our livings by fishing-' 
or working for the Coast Gua^rd^ the State * s^ marine t^arvspor- 
tation system, or marine shipping companies. Most c^^us 
spend at least some -of our tinie sport fishing, digging clams, 
beachcombing. Or just c^zmq out at"* the_ in^credible scei^ery of 
snowcapped' ?nountaihs and everchanging inland waters. 



"^The dynamic marine environment of which w^are a part is our ' 
heritage, our trust.*. It is only fitting t&S't our children 
know tjhat world intimately so that they can grow up m an 
understanding of its complexities, it s\3bleties, its impq^tance 
Thi^ IS of particular urgej^icy now that^Aias'ka is facing in- 
creas:^!^ pressures to make decisions that will effect the use f 
of her^' lands and seas for generations to come.' We /and our 
children, must have a part in the decision making processes 
and the, more kn^:)wledgeable we are A the more e f f ective' our y 
participation will be. 



Teaching childre^n' about the worl-d in which they live is im-^ 
portant and perhaps it -has never been more irrvportan^ than it 
IS' in Alaska today. Teaching facts and coijjqepts about the 
marine world is important but perhaps most important of all is 
the teaching of attitudes. It is hoped that through the /Study 
of ^marine life, students may gaii;i^ the following: ' ^ 



increased interest ^in their environment, 



2, A greater awareness, appreciation, respect 'for the 
natural world that is so close ^bout them here in ^ 
Alaska, ^ ^ 

3, fhe sheer dc light pleasure, happiness that can come' 
from observing and understanding na^re, close ^p* 

4, A sensitivity to the relationship between themselves 
and thei'r environment* \ ^-^-w^ 

,If tJhat can be accomplished, all our lives will , be better 
because of it . , .*. ' . 



INTRODUCTION - SECOND GRADE 
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If the Se'a Week Curricul^um Series is ixi use inyour school, 
students entering second grade will already have been intro- 
duced to the sea' and its ifiliabitants . Through discovery tech- 
niques and instruction they have learned abou^ the myriad life 
f orms -tt^at populate Alaska's m^me shores. 

At a second grade level focus is directed more specifically to 
one group of marine, animals, this mollusJ^s or sh^eli-bearers. 
By learning->about mollusks m sc>^e detail, students will begin 
to appreciate the great complexity and diversity that can and 
does exist m' every kind of living thing. 

Specif ieally,^ th^. following -are soioe aspect^ of marine shell- 
'bearers that studJents may explore: ^ ' ^ 

1. The sci$n\ific grouping of animals according to their 
structural similarities . 

2. The internal anatomy of the soft, shell-bearing animal. 

3. The diversity^of form amCng rr\ollusks and how diversity 
IS related to environment and' way of life. 



The shell-bearers means of reproducing 



A multi-disc iplinary approach has been used with these materials. 
Mathematics, scientific discovery, reading, creative writing, ^ 
listening; verbal expression, and art are all an integraL part 
'in the* student^ learning about orie \pecif ic aspect of the marine 
environmant. 
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Through classroom and field trip experiences, students should gain 
a deepening appreciation of a natural enviroj^ent and increased 
confidence m their own ability to understand the world around 



them. 
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/ SHELLS' 

Introduction - ' * - ' 

fin this marine curriculum- series , the focus of second 
grade is Alaska's marine shells. If students have beer> in 
the schpol district during kindergarten and first grade, they ^ 
have leafrned a general appreciation for the sea as a complex 
envi3?onment ^d they are familiar with the wide range of plants 
and animals to be found intertidally on Alaska shores. Fo- 
cusing more narrowly, second graders will look at** one parti- 
cular dfroup of marifte animals the shelled mollusks. 

Vocabulary and Classification 

As students examine shell 'differences and shell structures, 
they will quickly ?:ealize the need for vocabulary words that can 
be used to lab^J^^nf amiliar shapes or parts and vocabulai^y/ . 
should be an impoftant part of the second grade study. Some 
names for parts of shells are essential; learning the scienti- 
fic names of a number of" locally occurring animals should be 
left to the discretion of the teacher - with the reminder that 
sometimes children take a real feeling of pride from learning 
a^ig word or two that sufficiently challenges their minds' and 
tongues I ^ / 

Since relatively few sea shore creatures have generally 
accepted common names, (and many none at all), it is almost 
essential to use the scientific names. Scientific names con- 
sist of two parts: genus and species. The first, the genus, 
s^tands for a g4*oup of closely related animals or plants. The 
second, the species, ,is usually descriptive, though it may be 
named for a person. Sometime^ there will b'fe'a third, for fa 
subspecies or variety; but none of these are used in this 
booklet. 

r ^ 

The children m^y understand the idea of the genus being 
like the family name^ of^ Smith , and the species being Eliza-- 
beth Smith, Robert Smitn and James >Smith, (except that the 
family name Smith is said first, as Smith, Elizabeth) : For 
the many "common names/' or "nicknames", Elizabeth ;may be gall- 
ed "Betty", "Beth",^ "li'iz" or "Betsy." Robert may be called 
"Bob", "Bobbie" or "Rob." James may be called ."Jim", "Jimmie" 
or "Jamie." They are all Smiths and probably look something 
alike, but' each one is different* and has his own name. 

(One catch is to,make^them understand that' all the ones 
that are alike have the same name - all of T>*^e species - and 
that not every individual clam has its own namei) 

R. Tucker Abbott says that' ''Despite two centiiries of 
research, there are great gaps in the biological knowledge 
of rpbllusks. . . ^ €o changes in classification are still b^ing 
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made (as well as differences of opinion!). You will note 
name , changes have been made, and Vnore will 'be made. The. 
older texts will have more '''outdated" names. However, it 
is st-ill possible iSp track down your exact species. With 
the children the bdJader classif ication^s are. enough. Many 
of your ' cly.ldren already know these, and some may en^oy 
learning the f.ull scientific names. Pethaps there may lie 
interested parents or a ^teacher's aide who would work with 
"advanced" pupils on arranging a display for your school 
or class using the scientific nam^s (and/or the common 
names). If a child uses a book to "identify" a specimen, 
(vmles^ it is -glaringly wrong), accept it or encourage him 
to look a little furthfer. , 4 » 

Presentation of Materials 

'I ^ * ^ • 

Keys to understanding shelled animals as complicated ^ 

and interesting creatures are the series of worksheets J:Kat 

are .included here. Hopefully you will be able to use.-posters " 

and Other illuSt:;ations, plus real shells along with the printed 
student materials. ' 

All the Illustrations both in the student pages and in the 
teacher infonnSiiiion are life-sized unless otTierwise noted - 
i.e. the gum boot - but they may have been drawn from either 
large or small specimens, fherefdre the size of the shells^ 
which you actually find pn the sbcre may vary considerably' • 
frgm that of th^- Illustrations . ' ^ 

For the most part, the shells illustrated are those most 
often seen in our arefa, and those which seem fairly distlnc- A 
tive. Most second graders should be able to recognize them. 

. * 

Worksheets may be used as a cximulative record of each 
s.t)iment3 study. ^ Along with other art, language arrd math 
pages related to mollusks, they ^uld form-a booklet that - 
summarizes tlie unit work for each student. > " 

In addition to worksheets containing information about 
the shells themselves, many ^deas for related activities in- 
volving arts and crafts, scientific observation, language and 
math skills are included. For the most part these are found^ 
at the end of the unit, but they should be used by the teacher 
in any way and at any time that best fit .tl^ needs of the class 
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Unit 1. AN INTRODUCTION TO MOLLUSKS 



Objectives 



-To understand that MOllusks include a number of 
"^airiinaXs that appear to be quite different from 
each other. 

-To understand that all molluSrks share certain .char- 
acteristics. - * ^ 

Teacher BackgrouriSt * . > \^ 

A Mollusk has ^ soft body, with (usually) ^ prominent 
muscular . foot , used^ f or locomotion . 

^ The body is, in most cases, protected by a limy shell, 
which has been produced by the mollusk itself. In a few 
cases, t*he shell is internal/small/or lackir\g, (e.g.. Nudd- 
branches or "sea slugs"). However, these are not the ones 
you will have in your "shell" collection! * 

) 

Phylum Molluska includes th^se classes: 



Pelecypoda : 
■ 



Bivalve shells 



(Clams , musseXs, 
scallops,, etc , ) 




Soaphopbda: Tooth shel^S 




Gastropoda : Univalves j;. with 

conical or spiral 
shells, ZL distinct 
head,' with' tentacles. 

. (S^ail3/ lin\pets) 

Amphineura :* With a shell -of eight 
plates or valves. 



(Qhitons) 





Cephalopoda : With a > head which 

has long^ arras, bear 
ing* suction aiscs* 





(Octopus and squid) 



. We will be ^considering oilly the Bivalves and* Univalves 
and Citiitons (eight valves or plates)/ 



'km'^xi'i 1. • ' • X • • . 

Materials; ^ ^ 

-a variety of shells ^ T ' * ' 

-phQ^trographs op other illustratipns of the different 
kinds ofmollusks* > * 

f ^ V -vjorksheet on melius k3 

tProcedure , ^ - ^ . ' ' * 

.Either by giving stjjdents information -or by drawing from 
what they already Ijtnpw, discuss with them the idea that some 
marine animals liv^ inside^ very hard shells and travel aUout - 
or 'dig - with the large, muscular foot that each possesses. 
Th/ese animbils come in. a wide range ^of shapes and sizes, but 
they are all called mollusks. Tell the stu<^|;fits, that there 
aremollusk^ that can tool them^, tTiough, because some mol- 
■lu3ks do not h&ve g hard shell covering them - introduce 
octopuses and sauids as examples, and, if students ^have seen 
them on the feeach in previous years, m^lftion nudibranchs, ^ 

"After the group disdtassion, pass out thfe worksheet oft - 
mo'llusjcs an4 help students as: needed, * 

If you^^an to incorporate the , worksheets into a student 
^booklet, arrange to' save eSch* Student ' s sheet in a cumulative 
fiAe until t!T^ study is finished,- Pe];haps each child could 
start thinking about what* he or she would like to use f <^ ^ 
cover illustrations I I ' * , ^ . 



Unit 2. 



THE BIVALVES 



3k Objectives 

-To learft*what a bivalve is, 

-TO be abl6.t:o recognize a number of local species 

of bivalves, ^/^ ^ , 

-To know how and where a bivalve usually lives. 
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Activity 1..- What'i's a bivalve?. • 

Objectives ^ 



-To un<5erstai>d what a bivaXve looks, like out- 
side and inside- . • , 

-To learn that a bivalve has. a internal system 
much lik6 our own^. * 



TeacheV Background * 

Most Bivajves have ^ soft bodyi with two valves (or 
"shells') to cover and prote^ct them* • _ • . . - 

/T * 

Cl^s and some oth^r Bivalves, have : 
7a stomaph 

-mouth / sfomach 

-heart, kidneys and ±a\^er ^ 
- i nte s t i ne s ^ muscl 

-gills (to^ breathe with) ^ 
-siphpns v(With one they bring in 

new waterj, with' air, and food; 

with the other th^y send ou« 

water and wastes.) 
-a mantle 

-a foot ^<iX digging down or 
moving thrpugh saijd and pud) 



-and two powerful 'kdiactor" 
mustles that help hold arid 
move the valves cind l^ave* the 



^j5<iars you see on the emfcty shells 




siphon 



marine 



.::phor\ 



-But NO head 



Hinge teeth ^nd hinge ligaments 
hi^Xp to hold the two valves of^^Efte 
Bivalve shell together.* 




(shells) 





{extern^ 1 ) 



c 



Sc/Af^ ^e.-F4 tyy adduct;pr rnu,3de3 



Materiaffis : 

-poster on b*ivalvjss 

-t worksheets ^on bivalves 




Proce<fure , 

^ ^smg the poster discuss with students the idea that^^ 
bivali^es are one kind of luollu'sk or' shel*l -baring animals' 

arly in the discussion, ask if anyone^ knows^j^hat the 
pref iJx bi- ^means? After arriving at the idea that it means 
/'two', 'ask students what they think /'bivalve" might^mean. 
Brine them to the idea that the part of the'worcj "-valve" 
refei's to a part or section of the shell and thus a biyaive 
has -i:wo"parts to its shell. Encourage students tjo think of 
as many words as they can that have the prefix bi*\ Include 
suchi words*\as ; 



s 



bi|innual - 

biennial 

bicameral 

bicentennial 

bicycle ' 

bi;Lingual 



biinanUal 

biweekly 

bimonthly 

binoculars 

bipolar 



Discuss the meanings of any of these words that are mentioned, 
» 

In the same or another discussion session, use the poster 
to point out' to students tt^e internal and external ^^arts of m 
)ivalve animal. After discussing them with the group, pas^ 
tl>e two worksheets on [bivalves and give students hel^^ as 
sary -m completing' tnj^; ' < * ' 




.Activity 2, BuuE'tes&Ls (Mytilus eduLis) 




-to recognize and, know the name of the confenon 

blue mussel. " 
-To learn how the mussel lives and why it is 

important. ; . 



Te^gher Background 

There are other species *of Mussels in Alaska, but on ojar 
beached, JtUey will be Mytilus edulis ("blue mussel"). 

,you w^ll see these mussels almost everi^wh^re, crpwded to- 
gether, m all sizes, and old shells cast up oh the. b^ach- 

The valves of the mussel are generally black, immature 
shells often light browji, almost translucent, though they may. 
be black at any s'ize^ (age) . 



. Thi5^ivalve*Tias no 
hinge teeth, an'd only one 
siphon* 

Since the mussel does 
not use its foot for dig- 
ging, or for travel^ it' does 
not -have a larg« one . *. 



Mussels anchor them- 
selves to rockS/ or pilingSr 
(or wood - or cans, - or other 
shells!), with ^Jtrong "guy 
wires" or threads, called 
Byssus* 



8eol< 

(umho) 





Mussel 
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Clams and mussels obtain their food by stramxng out 
microscopic plants and animals ^plankton") from the sea water* 
For this reason, they ara o'ften called "filter feeders/* 

Unfortunately, some species of planktonic organisms, * 
(e.g. Gonyaulax catanell^i) , contain a poisonous chemical 
known as a saxitoxin, which remains and concentrates m the 
body of the clam or mussel which has ingested it. This poi- - 
son can be very dangerous to any person who may eat trhe clam 
or- mussel, as it works as a nerve poison and may interfere 
with -the person's breathing, (It has caused death in a number 
of cases in SE Alaska,) 

Although the presence of the poison i^-said to be asso* 
ciated with "red tide", it should be, known!%t^ saxitoxin. (PSP) 
may, in o«r sirea, be present in the clams an^^ussels at any 
time of the year and even when there is no iridication of a 
"red tide," (Red tide pccurs when millions and billions of 
the tiny animals are present to the point where th^ actually 
"color"' the water red,) The presence of the ppison is not 
predictable and can only be detected in the clams and mussels 
by a laboratory test which requires several hours, (This test 
is also used to "monitor" beaches for PSP** toxin and predict 
the presence of the pois6nous organisms in the area.) 
**PSP - Paralytic Shellfish Poisoning 



er|c/ . 



Materials: " ^ * » 

'-mussel shells 
j> -slide ^or other iilustration showing a mussel y 
-worksh&t on muss'elLs 

-live mussel in a pan of cold sea water (if possible) 



Procedure ♦ 



Y 



. Mussel shells or^en' gather on* our beaches in considerable 

windrows* If possible^ cqllect a numbev of dead shells before 

beginning thi? activity so that each ^chil*d ^will have- a shell 
to exeunine clos^l-y* 

• If you have been able to secure such a collection of 
mussels (once gatheted they can be used again year *af ter year) ^ 
pgss^out shells to the children: Review the idea of^ bivalves ^ 
iby asking them what 'kind of shell nt is* A^k how th*^y knew 
■'it was a bivalve • Point: out the hinge, the muscle scars, and/ 
the differences in the outer and inner layers of the shell ♦ 
If some of the shells have a few byssal threads stilly attactied 
to them; fJoint thesjea ou,t and lead children to think ab6ut 
they might be^usecfan^ why they are important to tj^he mussels 

With a photo' or other ^Illustration or ^ basti with a 
live mussel carefully kept^jLn fre^h, cold salt water, discu6s 
how a mussel feeds •* If you have a cooperative live animal, 
show the children thfe two round openings tin the soft body 
of the animal - one for pulling water in and the other -fo^r 
expelling^ it^ By dropping a few chalk type particles nea'r 
ihe gaping^ shell,. ycJW mighlf be able to demonstrate the move- 
jnent of water into and out of the animal*. 

sure t<5^ discuss with children the idea of shellfish 
poisoning - wh^t causes it, ^ what it does^, and the need for 
c?aution in , eating mussels which absorb the toxin much more 
rapidly than do many other bivalves and thus can be espe- 
cially poisonous,^ , . 

After the claa^ discussion and a shared examination of 
empty mussel shells, and, if possible, the live animal, dis- 
tribute the worksheet on mussels to students* Read it with 
s-^udents or helj) them as needed* 

ABbiTioNAL Activities with Mussels 

IN THE CLASSROOM 

Ir Scietnce* ^If a small mussel can be detached and'^put 
into a pan of sea water and left undisturbed for a 
while, you may see it reach out its slender, special- 
ized foot and attach a byssal thread, then reach back 
to the gland that holds its own' brand of "epoxy" and 
back again^ deftly plasLUig the anchoring threads* 
(If this is done m clas^, the mussel must be kept m 
fresh salt water and m a cool place 'until you are 




/ready to look at it. If wrapped in damp oaoer toweT 
V and put in a plastic bag in the refrigerator, a 
, mussel can be kept happily for several days,) 

, *2, If empty missel shells are available m abundance on 
^ shores near you, consider sonje of .the ideas for art 

projects or math activities suggested at the end of 
thi^ study guide and ^use- oniy mussel shells for them, 

AT ^ BEACH ' ' , ' 

1. Science. Have students locate some mussels, vjxth 
supervision, help tiietn find 'some byssal threads, ^ 
hopefully no longer being used by the. mussed that 

put the^ out* Have children try to pi^ll some of the 
\ bold tl^ireads to see how strong they ar^, 

2. Encourage studpnits to think about vhere they find 
mussels. Ate they in patches oi; do they occur singly? 
Are they-'high or^low*xn the intert:idal zone. Look 

1 closely at a mussel bed and see if tUere are other 
kinds of animals living among the shells and byssal 
threads. 



Activity 3.^ Scallops (Pectens and Chlamys) " • , 

Objective ■ 

-tTq recognize a scallop - both the shell and the 
soft animal and to '*Jchow how, it differs from^other 



bivalves.^ 

Teacher Background " Scallops " 

This beautiful Bivalve is 
, the Qiassi<j shell used in art ^ 
and design, (and by the (Shell 
Oil Compa*n'y) . 

We' have four or five scal- 
lops in Alaska, but the shell 
you aire most apt to find is 
Hinds V .Scallop, ( Chlamys Hindsxi ) , 
a rather small scallop. The right 
valve is usually auite pink, and 
the left \t3lve white or faintly 
pink. (Color is variable - they* 
may be orange, yfellow oi;* rose 
color. ) 



The valviis have wing-like 
"ears." On Hints' Scallop one 
"ear" is much wider than the 
other. 



V 




\rub J 



^Chlamys 

Hinds' 



Hindsi 

Srcal (oi 




/ 




In the live animal, the 
"ruffly" mantle, 
th^ twi> va3^veSr 
row of tentacles 
The edge of the 
mantle is bor- 
dered with tiny 
shiny, blue 
(jyf^en e^es. 

Scallops* 
, swim by 
clapping 
their ^ 
shells 
together r 
with a 
sort of 
"Jet r5ro- 
pulsion . " 

They fil- 
ter micro- 
scopic foo 
from the 
water. 

Pecten Cau-- 
rinus r called 
the "Weather vane 
Scallop" r or '^Giant 
Pacific Scallop"/IS a 
giant of a scallop. 
They are in deep water 
only, but if you hat/e^a *f^v. i 
shell exhihitr thif 'i5 a 
bigr "showy" sli^ll that someone will surely bring. 

■ ■ ■ . 

Materials: * ^ 

-scallop shell • < 

-slide or other illustration' showing scallops 
-worksheet on scallops , / 

/ ' ' , ^ / , ' 

Procedure , 

— • / 

Using the background information given above and^ any* 
examples you can fi^dr discuss scallops, their shape, their 
characteristic eyes I and their behavior with the students* 
Then share the worksheet with them. 
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AcuviTY^^, Cockles "Heart Cockle". "Basket Cocklf" 

Qbj^tives ^ 

-To recognize a cockle. 

-To know how and where a cockle -lives. 

Teadibr Background ' 

"Cogkle", '*)ieart cockle", and J. 
"basket cocKle" are all name 
C^inicardium cordis {mo 
books will use the name 
d^^^ cordis) . 

There are other cockl 
Alaska, but/^this is the 
most cc^inmon on©,. 

* 

Cockles are members 
of the Clam family^ 
♦ and have both " hinge 
teeth " and " hinge 
ligajnent^- <^ 

You will fiiid cockle 
shells of all sizes' 
(ages) * ^ The young specj.-^^^ 
mens are often very pret- \ /// 
tily marked/ mc^ny yellow, S^^v^ 
with brown mottling inside. ^ 
The very tiny ones may "^bave a blu 
color on the umbones. 

The Umbo is the* old- 
est part of the 
shell (valve)^. 
Growth lines are 
very easy to see qn 
cockles, . each, section 
looking like a complete 
shell. »^ 



tf you look at the umbo, you 

will see the form of the 

tiny cockle where -the 

shell started. 
'% 

If the shell is not too 
worn, the cbckles are 
good for showing how • i 
hinge "teeth fit together. 
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Materials: 

-cockle slrells . . . 

-worKsHeet on' cockles ^ 

Procedure . ^ * ' 

Working, from shells and witi\ the worksheet, examine the 
cockle 'and its shell with students. Point out the umbo, ridges 
that make growth, rings (just like the annual rings visible in * 
oross-sections erf tree trunks), and the s^iape, texture and 
color- of the ^hell^ 



^Additional Activities - Cockles 

AT THlg BEACH ^"^^ 



il\ren 



1, Science: # Encourage chil<ixen to J. o ok for cockles. 
They may be found - live - either^tyfng/ exposed on a 
sandy surface or buried benea^^h the surface. 

2. Science- If you find a cockle at the breach, place it 
in a bucket .of 'cold sea water< •If ypdE are lucky, you 
will see the cockle extend its large Muscular foot, a 
foot that it uses to dig itrself into the sand anc^ that 
it can use to throw itself over and over cartrwheel ^ . 

•,style if it has been lying on the surface and is ap- 
' proaphed by" a^ starf ish tha*t would like to eat it- 



A.CTIVITY 5, 



Clams ' 

pbiecti^^es 



^ - -To learn .that there are many kinds of clams. 

-To learn how they live and how they 'feed. 
^ • ^-To learn to recogni'ze some of -the common ^ local - 

interti<jlal clams- ^ 

Teacher background . / V ^ ^ 

There are numerous species ofi clams on ^laskan beaches.* 
What. follows is a brief descriptioh of some, fc^ut nc^ all of them. 



Like Mya truJiciata , he 
neVer*d5es get it all 
inside. 



Pictyre^ much 
re<3uced. 
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Tresus capex 
(= Sch^:^pthaerus nuttallii 
subsp? capex = SchizotKaemus 
capex ) 



-not all books will 
have "the same name - 
for this one . - 



There are also several common 
names (most used for other 
fclams as well) - * 
4 ^ 
"Gaper" ^ "Horde Clam" * 



"Pacific <^aper 




the shell eapes wider 
a.t the end where it 
over the large sApi^o'^ 
(of fen called the clai 
*'neck") 




Bedause they are deep iri the sand, yoU will probably only see 
old/ surf*worn shells/ but they are so bi^ you can'^ miss theiii- 




(truncated - chopped off!) 



l^ya. truncata is 
s emetines called 
"Blimt Soft 
Shell Clam" 

or ' 

•Truncated 
Hya'- 

*They ar^ quite 
aonmon on sone 
of our beaches » 




The valves and siphons are 
xiovered with a paper-lik,e 
skin, or 

The long siph 
look lyce^ a- 
neck - "but 
really at 
back - j 
( posterio 
end* 





This clam's body i5 too big for 
his shell - so the t^o 
valv^ have a wide gap 
and never «>do really 
fit together. ^The two 
valves are unequal - one 
val^^e is always slightly longer 
tnan the other, 

f 



Vhen you" see the shells on the beaCh 
they lfi)ok a little like tiny "Geoducks" 



K.va arenarij i ^ 

"Soft-Shell Clam" 




This Mya 

has ^ C Wohiro^j2£ve 
very much like the Kya 'truncata 
But it does not have the blunt ^ truncated end.. 
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SaxldoiTiJs gjganteu^ 

Iter Clam'\ "Washington 
ClSm", "Smooth Washington 
Clam". 

Since its comnon names are iised 
for variety of other 
clams , it might be a 
^ good idea for the children 
to call this clam by its 
nAme, Saxidorms, which neans 
a rock house - giganteus, 
which, of course, means' large. 




S^.>;j ,4 pnus has a very heavy 
e:^temal hinge ligament 
lea^ther-like and rather 
rounded, which becones brittl 
when old and dry. 



This is one of the 
larger, and Fiore corljnon 
shells to be seen, often 
old and weai^Jrered^, on our 
beaches; The shells, being 
heavy, survive tVie wearing 
action of rocks and tide better 
than do: the Jnore fragile ones, 

' The old sJiblls ^are qui te^ chalky, often 
with gror^th lines, teeth, etc, worn 
off, 

S axidonus may grow to five inches, Thd 
shells illustrated a^e rather 
small -ones , 




Vith matching valves, 
SjLXidQinus has good hinge 
teeth to fit together 
(if the shell is not too 
old* and worn) , 
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Protothac a standnea (= P aj^l a stamlnea in older texts)^ 



'A 
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"Steaiaeir Claift", 
"Little Neck" 

ProtothaQ a is fairly 
abundant in our area. 
They are said to 
take about ten 
years to reach 
full size. You 
will find "adiilt" 
aninals as small as 
one Inch, 

Young specimens sometimes have zigzag markings. The ^iji^ions ("necks") 
are very- short, so Protothaca is never ^ery deep in the sany., .The valves 
are thick and strong. * The hinge^ ligament is external, and the hinge teeth 
are distinct, - excellent for showing how hinge teeth interlock. 



Kacwa i neons pi cu a (Very like, and possibly ^ 
not distinct from, the^Atlantic Goast 
Kacoma balthica, - at* least so class^ 
in some books.) . ^ * * • 

"Little Pink Clam", "Inconspi^byous Macoma", 

These are the lovely little pink shells, so common on our 
beaches. ^Possibly they are **in<Jonspicuous" farther south, 
" where they are sun-bleached ^to white, but hes;e they are usually 
" rose-pink, ( sometimes^ yellow) , They clo tend to fade when old and dry. 
Rubbing them lightly with a bit of baby oil, or mineral oil, will help to 
keep the bright color, without raking them unsuitable for a "scientific'* 
collection, v^s laquer, or plastic finish would). , ^ 

Since the tiny clam is not strong enough to dig very deeply into tlfe mud 
or sand., the live ones are quite, near the surface. ^ ' 




You will find other small white clams, not so 
easily recognized as the other 
shells illustrated, - but 
unmistakably Clams, 
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Ban k ia setacea 

— ■ .• ■- - 

("Korthwesib Shipworm", "Pacific Shipworin") 

* Galled ''Shipworni" "because of its lon^, wom-like body, Bankia is really a Claml 

It is our. most coinjnon .wood^ "borer. Vhen' young, "it settles on wood, ^uch as a 
s-utjjn^rged log, or a Uooden'toat , (Jhey vfere naned 'Ishipworms" back in the days 
when'^tig ships Kere built bf wood), and starts boring a hole with its two ^mall 
shells (valves). The rest pf its life it keeps working at its burroH, which 
gets larger as the, clan gets larger, and longer and more wor^i^like^b/^^ may 
grow to b^ three feet long. It lines its^' burrow with a shell-likellnins^ as * , 
it goes. s ^ * 

' — ^ * / 

Its food is plankton, brought in by the water, though it may get sone nirt*i-tion 

- from the 'wood it eats, as it cuts its burrow, » 



*LQok at an old log on the beach. You will probably find old tunnels made 



bY shipwonns. Some will still have the shell-like lining. 

Sdmetimes other small clams (e.g. Saxicava) will use the old b^orrows as a 
••fjome". . 

Alaska has other borers who grind holes or tunnels in rock, but we are not 
apt to see th^ir burrows. 

I 



Hiatell a arctica 
("Arctic Saxicava") 



Quite common -on our beaches," this claui 
is able to survive being brought into'' 
the Classroom for observation* (He 
should have some sand or mud in the 
pan, as veil as salt water.*) 




Shells are variable I 
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Materials; 

-clam shells 
|*work*sheets 



■J 



Procedure. 



\ 



In st^yipg any marine animals, the real place to study - 
£hem is where they live - at the shore. ' It helps, however, 
to familiarize students .with the animals, what'tlfey look like 
and where they live before making a field trip* So, -using the 
above background information, available specimens and work- 
sheets, lead students to a basic familiarity with clams and. 
their differences. 

Additional.Activ'ities. ' Clams 

1. Science. Either -at the. beach or in the classroom, 
» place a live clam in a bucket of fres>i, cold sea water ^ 

and watch to see if it extends its foot or its siphon. 
.Introduce a few small particles 'to the water and see i-f 
they are drawn into the clam through the incurrent 
siphon*.. • " ' , 

2: Cookinq. Ma]<e clam ehowderl (with canned clams, to avoid 
Paralytic Shellfish Poisoning.) 
This is to provide a cooking ejcperience and a "taste 
t^eat." Have the children bring the equipment _ and 
ingredients and do the planning with them. Write the 
• ^ recipe on chart paper and provide a reading experience. 



Equipment! 



big pot spoons 
hot plate , pot to cook potatoes V 

stirring spoon cutting kni'fe 

servings bowls/cups potato peeler 



V. 



measuring spoons 



lad^e to serve 



Ingredients: Quantities are an estiitiate only; feel tree 



to add or delete 



clams, 2-4' cans 
bacon, 10 slices 
potatoes, 6-8 large 
celery, 6 stalks 



onions, 2-3 medium 
milk , 2 gallons , 
flour, 4 tablespoons 
salt and pepper * 



Directions: - 

1. Cut bacon into chunks,, cook slowly inkpot, then remove. 

2. Chop onion and celery, saute m "bacon drippings" til 
tender. 

3 dook potatoes separately in a pot of water... (as little, 
as possible without burning dry~rerfaining water and 
vitamins will go into chowder 7 . DiCe ^fter cooking. 
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4. In* big pot, add 4 tablespoons flour feo onion ^nd 
celery mixture^ j 

t? • 

5. Retutn bacon pot, add clams, milk, leftover 
potato w^^ter, ^j^ook^'d potatoes diced, and salt and 
pepper to taste. , ^ 

>5erve in bowls. ' ^ 
Have crackers* too if you want. 

3. Math, matching activities using dead, empty shells. 

AT THE BEACH ' - ^ 

^ 1. Science. Bivalves such as clams that burrow into the 
sand or mud, must extend their siphons up to the sur- 
f^ace to feed. Encourage students to walk over sandy 
or muddy areas of the beach carefully, looking for 
siphon tips and their holes ^s they go. If they find 
a small hole in the sand, or see a siphon sticking up, 
the pressure of a foot ne^r the hol^will cause the 
animal to retract its sipmpn and as it does so, the 
water that was in the sipnon will squirt upward - 
/Sometimes like a fountain. After observing this, dig 
/ carefully to see if you can uncover the cl^m. If you 
are successful, examine it, decide what' clam it is 
^ if you can, then - unless you want to put it in ^ 

bucket of saS^ water to' observe it for a while r put 
it b^k in .its hole and cov.e'r^ it once again. 

2. Science. See hoW many different kinds of qJLams stu- 
dents can find. Encourage them to think about^ where 
they find thent, whether they are dead or alive^ In 
general, help students reali2e where these animals ^ 
^ live and what they rpust have ih order to survive. 



^ unirs. Univalves 



Objectives ^ 
-To "learn what a univalve is* 

-Ta know how and where a univalve usually lives. 
-TO be able to recognize a numbec .of . local species of 
univalves. 



1 



Activity 1. What is a univalve?' 

Objective 
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^To understand the shapo^ of a univalve and the 
vocabulary used to descrijie it. 
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Univalves 
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Gastropods 1 In the gastropods the shell is single (ufii- 
valve) , and is usual3j spiral, But sometimes, it is 
nearly flat, or a simple cone, as in limpets, 

' . The narae Gastropod means "stomacfi foot" , the main 
' p^t of the body being the foot, 
on and ^ith which the animal 
^p<Lr+are travels, 





The Limpet does ^ot nee< 
an operculum; he just 
palls down and hangs on 



In the Snails (whelks, periwinkles, etc), 
on the rear of ,the foot, (what looks 
like his "tail") is attached the 
operculum, which the snail uses as a 
door to close the entrance to the shell when he 
draws" back into his shell. ^ 
Host gastropods have heads, tentacles ("feelers"), 
and eyes, as well as internal organs similaf to 
^a clamp's, arranged to fit the contour of the shell, 

The periostracum, (epidermis, or outer skin), rray ^ 
be vLaquer-like , very thin - like a wash of color 
velvety, or even hairy or bristly (as in the 
Tritons). 




Itr^fi. 



Some gas+ropods also 
have siphons to draw 
in water. 



The shape of the 
operculum will, 
of course, depend 
*oif^the shape of the opening 
to be closed • Some axe paper- 
thin ind some* are very thick 
and horny • 





The Radula 
is a long, 
file-like . 
tongue in 
the mouth of 
*many gastropods,, used by 
some to drill holes - into 
other creatures - and by 
some to scrape up micro- 
scopic plant food from 
rocks , etc • 



Materials: ^ 
-poster on univalves 
-worksheet on univalves 

Procedure * 

■ r 

Using the poster discuss with students the shape and parts 
of a univalve. Early in the discussion ask students to think 
about the word "univalve*" Already •having learned about bi- 
valves, they should be able to guess at the meaning of the word. 
After they understand that a univalve is a shelled animal with ^ 
only one part or valve to its hard, protective coveri^ng, ask 
them to th;Lnk of other words with the prefax "uni-." Include 
such words as^ 

unicorn uni lingual 

unicolor unique 
unicameral unit ^ 

urlicycle ^ united 

uniform universe 
unification 

Discuss the meaning of each word and tKe use of the prefix m 
each one. 

Looking at^tJi^pos^er , point out to students ^the labeled, 
important parts of thie shell. Explain that internally the uni- 
valve has many of the same structures found in a bivalve, but 
that. they are twisted into the spiral shell. Externally the 
univalve has tentacles iind eyes, both of which the bivalve lacks- 
After the 'discussion, pass out the worksheet univalves, help- 
ing" students with it as needed, then adding it ,to each students 
cumulative folder. 

* m 

* 

Activity 2. Moon"^nails 

Objectives 

-To learn the shape, size, and color of this snail. 
-To learn where and how it lives^and how it lays its 

Materials: ^ ' 

-moon snail shell or photo/illustration of it 
-worksheet * . 

Procedure. * ^ * 

Use available materia^Ls an</ apptopriate worksheet to help ^ 
students learn to recogniz^.,.^thiJ shell which thoy will find on 
our beaches if they are lucky. 
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Moon Snail6 

Wattca clausa ' • 

"Arctic Natica", "Moon Snail" 



i 



Lunatia pallida 

"Pale Northern Moon Snail'* 
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Natic a clausa . or 
^'Arctic Natica" 



Natica , mos-t often seen h^re, has a light 
brown, smooth Periostracum, ^.though 
beach worn shells nay be white. 

Moon snails are often used 
by Hermit Crabs, when thia^r 
outgrow the periwinkles ^nd 
laargarites.' 

Moon snails have an extremely 
large foot and 
Uiantle, which, when; 
spread out, is much, 
larger than the 
shell. However^, the 
noon snail is able to 
pull all this oversize 
back inside the shell. 

Sometirfies th^ perfectly round holes you in clan shells 
are inade by the radula of a noon snail. 7ne noon snaal 
is a carnivore (meat eater) , feeding on clams and other 
creatures . . 

The "sand collar" is the egg ca^e of the noon snaxl. tt is large, nore or 
less in the shape of the snail's expanded tody, and looks sorething like 
'a "plumber's friend*" (libber suction cup). The e^gs are held together 
by a gelatinous "glue", encrusted with sand or fitie crushed shell. :i^he 
texture will vary with the be^gh.) 




Lu nati a pallid a 
"Pale !:orthern Moon 
Snail'^ 




Whelks 

Nucella lamellosa (= ,Th^l_s lanellosa ) 

These are extremely variable, some shells with flajij>g» frilled sculpture, and some 
quite smooth .and heavy. They also have varfet/ of colors and markings. There 
are almost as many common names as forms I - ^ 

"Wrinkled Thais" 
* - "Frilled Dogwinkle" 

*;tfrinkled Purple" 
(Purple for the dye made from the crushed 
shelir not the color. of the shell, itfeelf.) 

The "whelks" are some of our .most 
decorative univalves. We have a number 
of smajl whelk-like snails, 
which may be difficult 
to tell apart. 



called 
"wheat grains" 
or 

"sea oats" ^ 




EftR cases of the genus 
(- Thais) 





Opercul 



Nucella lamellosa . 
Thai s l amellos a) 
Members of the Thais 
family are also carnivore: 
feeding on bivalves by drillir 
holes and' suckiig out the soft 
oy bodies. 



Activity 3. Whe^lks ( Thais lAMellqsa) 

Objectives 

-To learn that not all shells of the same ki^d 

* look alike/' 

-To learn the variations m one kind of shell 

and* .to be able to know the shell when it is seen, 
*. * ■ 

Materials: . 

-a number of shells of the snail Thais lamellosar including 

ones that show considerable variation from each othea: 

(these may be included ip ^ permanent class collection or 

may be observed as live shells during the field trip) 

-worksheet 

Procedure , 

Point out to students as they examine these shells or il- 
lustijative material that just like people are all individuals 
and differ in appearancie from one shell to the nest, so qan 
shells. Prepare students to look for this when they are at 
the beach; ask them to see how many "differerft" colored or 
frilled Thais shells they can find. 

When discussing this particular univalve , r&mmd .students 
that many marine animals don't have common r easy-to-say and 
easy^torremember names. Thais lamellosa is one of these - 
and students may finjd it fun to learn its S(^^ntific name! « 
. .* 

Activity ^. Hairy Triton 



^ Objective 

-To learn to recognise one of the large , common 
Alaskan univalves. ' ' 

Teacher Background • 

The hairy triton ocjrurs with some frequency on Alaskan 
beaches and students may well find them^ during the field trip- 
Their shell is e^ftremely delicate and is" a light pink color. 
It is covered witii a brown periostracum that has many fetiff, 
bristle-like projections on it. 

Materials: 

-worksheet 

-shell specimens if available 
Procedure. 

The worksheet is, hopefully, self-contained and self-- 
explanatory. Help students with it as needed>^ 



31 



> - ■ * 

> Activity 5» Limpets 

, ' Objectives 



24 



-To recognize that a limpet, is a univalve even if it 
4oesn^t have an apparent spiral to its shell . 

-To learn to recognize limpets, to know whene to look 
for them, and to understand how they feed. 



Teacher Background 

Acmaea and 

Collisella species 

"Limpets" 
"Chinaman's Hats" 



, Because most Limpets " 
are extremely vari- . 
able, it: is'^^sually 

^difficult to tell the 
species apar^t. 

We" have several species, 
(and maybe hybridsl). 



( 



Acmaea mitra 
'White Cap Limpet 



Limpets are vegetarian, "grazing' 
on algae. 



They ara comiKon on rocks - 
- where they "cling 
like, a limpet - " 



jfi Tiny ones 

are often 
seen on 

"Keyhole Limped eelgrass 
Diodora aspera * • and 
^ seaweed- 



Materials: 

-limpets to exaiwine 
-worksheets on limpets 

« 

Procedure . " . ^ 

* Most students will already' be familiar with liifipets. Stress 
'with, them that they are a kind of univalve. When examining live 

limpets the shore,, show students the tiny, slit-like mouth on 
■ the underside of the soft anim£\l and explain how limpets use a ■ 

radula to scrape algae off the 'rocks.. Use the worksheet on limpets. 
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Additional Activities. 

AT^THE BEACH 

1. "science. Limpets can move surprisingly fast. Try this. 
, experiment. 

Materials : chalk 

When you arrive with your stuci^nts at the beach, look 
for limpets that are high in the intertidal zorte - ojie 
SRecies lives on lafge rocks almost at the upper tide 
Idpnit.' If you find some, draw a chalk circle around 
several on different rocks or m different locations. 
, ^ At the same -timey raake a chalk markon the shell of the 
limpet. ^ 

^ ^ After an interval - perhaps an hour - return to the, 
limpet area ani clieck to see if the marked limpets 
* have moved. lUc you wish, c,alculate their rate of 

travel. Note/the direction of "travel too - many lim- 
pets feed at bight and mcA;e to the undersides of rocks 
during the da^ime. ^ 

Activity 6. Other Univalves^ 

r 

Teacher Background 

In addition to the univalves already mentioned, several 
Qthers may be found on local* beaches . Here is information on 
some of them. You may want to study them in 
the classroom with y6ur students. Be sure 
to poiot out any yoa find when ytou ar^ at 
the shore, noting wti^re they occur, what ^ 
they look like and how they behave. 

A large shell' you- may find 
is Neptunea lyrata. ^ 

These shells are 6ften used ^ 
as homes by really large her- 
mit crabs. - . ' 

Neptupea Lyrata 

"^Northwest Weptune" 

"Lyrate Neptune" 

> "Neptune Whelk" * \ 
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Acnaea and 



Collisell?.' species 



"Limpets". 
"CRinanan's Hats" 




Because most Linpets are 
extremely variable, 
it is usually 
difficult to tell 
the species apart. 

We have several species, 
(and naybe hybrids!)* 

They are concon on rocks - 
- Khere they '^ling iike 
a'ltFspet'N 






<fL> 

Acr^ae a ritra 
'•White Cap Linpet 



Liiupets are vegetarian, "grazing'' 
* on algae, 






"Keyhole Linpet' 
Diodora aspgra 



Tiny on< 
axe often 
" seen on 
eelgras! 
and 
^eawi 



ChltQns 

Chitons are neither "bivalves" or ".univalves". They have eight valves, or pUtes, 
Our two*la2?gest Chitons, the "Black Katy Chiton" and the h^oge "3^an Boots" have 
long been used for food by the Soutneast Alaska Ind'^ans, 



CryT>tochltor s teller! 




The bUck, leathfer-like 
girdle often grows 
well up on the 
plates of a 
Katy Chiton, 



Sone are callec 
"Sea Cradles 



plat^ are 
there, but hidden by 
the girdle, whl<ih 
conpletely covers 
them. The nane - 
Cryptochlto n stellerl - 
is fron Cryptic - hidden - 
end the sane StellOT as 
the Jays are named for. 



Natural size 





Tonicella 



If removed 
from the 
rock, they 
curl up llk« 



llneaU - ^ anaadill' 
"Lined Chiton"- 
one of our nore 
beautiful Chitons / 



underside 



Katharlna t^nlCft^-^ 
"Black Katy Chiton" 



The Little Snails - ''Margarites" / "Top 
snalLs^", "Chink-Shells% "PeriwinJtles 



These sngiils live "On plants, mostly algae too ^mall 
for us to see except as a green ^color on rocks S 
and shells which they scrape off with their 

^ Margarltes pupil lug 

, (Margaritas- - pearl 

Margarites pupillus - "Margarite" or "Pearly puplllus - doll-like) 
Snail" 



One of the very pretty ones, the "Puppet 

Margarite" is pinkish when wet,;and ' ' * Lacuna 

pink or bluish iridescent inside. porrecta 
(When looking at shells in the class- 
room, keeping them i V a dish of water "Wide-Chink" 
will revive the pink color.) 

It^uses the round operculum to keep in 

moisture - and keep-out enemies. (both snail 

/ and egg cases drawn 

Lacuna porrecta - "Wide-Chink Shell" slightly larger than 

life) 

This is a very small, smooth snail, usually dark brown. 
YOU might not notice it, but you will notice its egg cases./ They 
look like tiny yellow doughnuts! (Sometimes light green) . You 
will find them on seaweed. If you look at them with a hand lens 
(magnifying glass), you can see many tmy dots, which are the 
eggS/ inside the round, ^elly-like egg cases. 



ittorina sitkana - "Sitka Periwinkle" 



The Sitka Periwinkle comes in a variety of colors and markings, 
often dark brown, sometimes with orange or gold bands, ^ 

Int^rtidal snails, Peuriwinkles are found ^ 
high up on the beach - on rocks, pilings, 
driftwood, or seaweed. If the sun becomes too 
warm when the ti<3e is Out, they can close their 
operculums and crdwl down under the moist seaweed. 

Littorina sitkana 

Periwinkles not only can stay out of wat^r for a 

long time; they need to be out of the water "Sitka Periwinkle* 

part of the time (being something between a 

sea'^creature and a land-creature). The Littor-- "Sitka Littorine" 

ines are able to spend about half their time out 

of ^SraterV^ , < ^ 

If you have them in a pan^ of water^ you will notijce that they 
climb up the side - and sometimes right oft out: 
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Unit 4. CHITON?' 



I 

Objectives 

-To understand *hat a chitort' is. 

-To. be able to recognize a number of local species.. 
-To' know how and where a chiton usually lives. 

Activity 1. What is a Chiton? 

Objectives 

-To learn whckt a chiton looks like. ' ^ 
„ -to be able to distinguish between several kinds 

of chitons. 

Materials; ^ 

-poster .x>n chito^ 

-worksheets , , , , 

-additional illustrative material as available (slides, 
specimens) 

Procedure . 

Using the poster, tell children that a," chiton - like 
bivalves and snails - is $ kind of mollusc. See if tt^ey can 
figure out wt^t the three kinds of animals have in common 
{external/Shell, soft body,- chitons like snails and many bi- 
valves ha^e a large, muscular foot) . Have someone count the 
number of plates, or parts tp .the shell, on a chiton and make 
It clear that chitons ALWAYS have eight plates on the back of 
the animal - but sometimes they may be partially or completely 
•hidden from viewl ^ ■ * 

Talk with the chilclren about thk shape of the chiton and 
how it differs from that of bivalves and univalves. Lead them 
to put forth ideas about the kind of life to which a chiton 
might be best adapted., Ask children if they have seen chitons 
at the beach and if so where they have found them. Bring the 
discussion to the idea that chitons are well suited for living, 
on rocks- in the intertidal zone where sometimes there are 
strong waves. With their flexibility and -low profile, they 
can cling tightly to rocks and offer little resistance to 
waves that might otherwise sweep them away. 

V 

Point, but to children that some kinds-of chitons, notably 
gumboots and the black chiton |<atherina tunicata, have long 
been valued by Alaska natives as food. 

AfteT completing the class^^^iscussion, pass out the work- 
sheet oiv chitons and have students complete it with whatever 
teacher help is required. 
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Additional Activities -'Mollusks in General 



While somB activities are appropriate to the^ study of 
specific bivalves or univalves, many more can be incorporated 
into the unit m a more general way either because they in- 
volve mor^ than one, kind of shell or because they enliance the 
general concepts and attitudes ^'involved in a study of iife in 
the sea. ^ / 



Following are suggestions for many activities that can be 
used in endless ways to enhance and enliven your classroom * , 
study of the; sea. 




r 




N 

% 

ActnJjLties': 

, V 

1/ Science 

A, Shell Exploration: 

The following activities can be done with 
Have jnagnifyirfg glasses available. 

1. Find 3 different kinds of bivalves. (Remind students 
that the shells are *Valves^' and ^'bi" means 2^. 

2. Find 2 or more bivalves , 

3. Find 3 kinds of clams. 

4. Trace around the largest clam you can find, the smallest . 

.5. Find an old shell that has been used (or is being used) 
by some other creature, (not the original o^vner) ► 

6. Find a shell that has a round hole drilled in it. Who 
may have made it? ^ 

7. Find a shell that' has teeth that fit together like a 
hinge . . 

8- Find a shell that looks like a valentine (heart) when the 
^ two halves fit together. 

9, Find some shells (or other creatures' 'Tiorae") that look 
^ crowded. 

10. Feel the different shells, rub theR gently. 
Are they smooth? tough'' ridged^ -grooved? 

11. ^Explore the different Shapes and sizes by tracing around 

the shells. 

12. Croup the' shells into different piles and explain iVilY he 
chos>e such pile?. Color? Sixe? Shape? 

13. Have a pile of bivalve shells that are separated, group 
the shells into matching pairs. 



# 
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Activities : 

1. Science (cont'cl) 

B. Bring m a iTUcket o-r larger pan ^ith "live" shells and creatures 
' in their salt water mvironment or "habitat''. 

WARNING - All these creatures are cold v^ater creatures and 




cannot survive in-hot classroom^. T?te> should be 
returned to the sea at the end of * the da> or kept 
in a cool place with ne\% sea water added. 



Observe: 

a. Vv'hat makes the creature "alive"'' * 

b. What objects are not "arlive"'^ 

c. How do the creatures move*^ 

d. 'Look for the different "parts'* of the living 
creatures. 

Watch a snail Cperiwinkle etc) pull in its foot 
and close the do^r with the operculujn. 

If there are barnacles, observe'them feeding 

C. "Sink and Float'' Center 

Collect objects for children to test whether whey will bink 
or float. Have a large pan of water to test the obJe^?^ts 

\ 

Example of objects: ^ 

pieoe of driftwood piece of paper 

w'ooden spoon > cork 

rock- ► rock with barnaclci* 

shell feather 

hXink of clay * seaweed m 

leaf ' glass 

scissors bark 

pencils string 

eraser foil 

cellophane empty can 

Have the students record their findings. 

D. Make a shell exhibit to share with the entire school. 

E. Shell-Word Match Game. Have shells and cards with the names and 
fiave students pair them. Lxajnples. mussel, clam, scallop, cockle, 
pink clam, whelk, limpet, barnacle. 



32 



Activities: 



II. Language flxts 
A. Reading 
1 . Books 



a. Swimny by Leo Lionni 

Pantheon 

Good Story, illustrations could be used to motivate 
finger painting with aJi underwater theme. 

b. Segshore Story by Taro Yashima 

* Viking 
A Japanese legend. 

c. Pagoo by Holling C. Hollmg 

Houghton Mifflm 

Fantastic illustrations! A sea weeK. classic, 

has .been jnade into a movie. , 

d. The Little Island by Golden McDonald ♦ ' 

e. Hide and Seek Fog by Alvm Tresselt * 

f. Houses from the Sea by Alice E. Gouday 

Scribner 

Well written, mentions some shells found on our beaches. 

g. Charlie Brown's Super Book of Questions and Answer^ . 
Scholastic Book Services - Has a section on ^^Animals 
with No Bones*' and disc\isses shells. 

h. Charlie Brown's Super Book of Things to Do and Collect 
Random House - Has a section on collecting shells and 
several acconpanymg activities. 

/ 
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Activities : 

I.I. Language Arts (cont'd) * 



Vocabulary- Development 



a. Discuss biygUve and univalve qpd their meaning-^, 
-A ^ha^t the prefixes bi and uni mean. Make words 
^ lists ojf ''bi*' words and ''uni'' words. 



Possible words are: 



biannual 


unicom * , 


biennial 


unicolor 


bicameral 


uniform 


bicentennial 


unicame ral 


bicycle fi^ 


unicycle 


focal 


unification 


bilingual 


unilmgual 


biiaanual 


unique 


biweekly ^ ^ \ 


unit 


bimonthly , ^ J 


united 


binoculars / 


unive rse 


bipolar \ 





5. Make Sea-Week bookmarksl ^ 

-f^ e. Make a scrapbook of sea oriented pictures, write captions 
underneath. Share them wi^h one another.. 

- Creative writing 

1. Story starters: 

it • ♦ 

Si^enly^before eyes, the seashell began to grow. 

dog beg^ barking fiercely at the strange creatu) 
that was floating towards shore, 

I was beacl}combing one foggy afternoon and suddenly bumped 
into, : . , , . 

t 

The frothy wave leaped up^onto the dock and carried mo 
away ^on^ its crest, 

I always thought sea monsters weroi make believe until.... 





Activities : ^ 
II. Language Atts (cont'd) 
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1. Story starters (Cont*d) 

I was slowly opening the clam sjiell and to my great 
^zement discovered * 

As I was wiggling my toes m the :>and, my foot'struck 
something strar^e- ^ 

I w'a^studymg this bivalve shell, when it sud^poly 
moved its two halves and said.... 

I was exploring a beach one raiay afternoon when I 
suddenly began to shrink! Soon I was the size of a 
periwinkle. 

I* find the inside of a univalve shell the roost 
wonderful home because.... 

2. Writing CmquaiD - single 5-line poems 

Line One - a noun (person, place, or thing) 
One Word 

ame TVo - 2 adjectives that tell about the noun 
Separate adjectives with commas 

Line Three ^3 verbs that tell what the noun does 
Separate verbs with co^as 

Line Four - a short phrase about the noun 

Line Five - repeat the noun or write a synonym 

Exanple : ^ Seashore 

Sandy, storiny 
Rests, storms, splashes 
Changes with the ocean 
Seashore . , 

Write several as a class or work m small groups, 
T Cmquam is fun to write and second graders can 
do It successfully. 



^ sorting "Tongue Twisters'^ 

/She sells seashell*s by the seashore, 

42 
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Activities : 



11, Language Arts (Cont'd) 




C- Poetry - Have the jftems on chart paper, read them to the 
class, have the children read them orally. Have tliQ child- 
ren memorize parts, or all of a poep, thi;> will aid m artic- 
ulation and verbalization- 
Have the children a.ct out parts a poen- e.g. "sand in 
the eyes and the ears and the nose...'' 

Have the children illustrate a poem- e.g "The Sea Princess" 

"At the Seashore" Aileen Fisher 

Waves have fingers' 
Without a hand, 
Fingers stretching 
Across the aand. 
Strewing shells 
On the hard wet shore. 
Then dr^wmg back 

To bring some nwre ^ 



When We Were Very Young A- A- Milne 
(Excerpt from "Sand-Between-The-Toes" 

I went down to the shouting sea> 
Taking Christopher down with me^ 
For Nurse had given us s>xpence each- 
And doun we wsnt to the beach. 

We had sand in the^eyes and 
the e.ars and the nose,^ 





Whenever a good nor^ wester ]|jilows, 
Q^ristopher is certain of 



Sand-between-^ the- toes. 
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Activities : 



II. Language Arts {Cont'd) ' 



'The Eagle" by Alfred Tennyson 



He clasps the crag with " 
crooked hands ; 

Close to the ^un in lonely 
lands , 

Ringed with the azure v^orld, 
he stands. ^ 



The wrinkled sea beneath 

him .crawls , 
He watches frjJ^ his 

* nountain walls , 
And like a thunderbolt / 

he falls. 

"The'^ea Princess" by Katherine Pile 
,l^m The Sound of Poetry - Mlyn 5 Bacon 

■ 

In a[ garden inmg sea*>(eea, 

Sc% roimd with tv^isted shells, 
Under the deeps of the ocean, 

^ The little sea princess dwells. 



Sortetiiaes she sees the shadow 

Of a great whale passing by. 
Or a white-winged vessel sa^lfng 
\ Between the sea and sky. 



? Without the palace, her sea horse 
Feeds in his crystal stall, 
MtLfishes, with scales that glisten, 
iS^me leaping forth at her call. 



And when the day has faded » 
From over the lonesome deep; 

In a 5hcll.as smooth as satin ^ 
The princess is rocked to sleeps 



Activities : 

II- Language Arts (Cont'd) 



"Treasures'* by Mary Dixon Thayer 

frori *The Sound of Poetry - Ai h Bacon 

% 

Down on the beach when the tide is out 
BeautL^Sf things lie all about-- 
Rubiiitt^^^d diamonds and shells and pearls, 
Starfish^ oysters, and rnerniaid's curl^, 
Slabs of black raarble cut m the sand^ 
Veined and smoothed and polished by hand, 
And vvhipped-up foan that 1 think nust^be 
What merBTen use for crean in tea. 

These and a million treaures 1 know 
Strew the beach when the tide is lo\v-- 
But very few people seem to care 
For such gems scattered everywhere. 
Lots of these jev^els 1 hide away * 
In an old box 1 found one day. 
And if a beggar asks me for bread 
1 will give him diamonds instead. 



Not^; I't doesn't always have to rhyn^e 



''A Fishy Square Dance" by Lve Nfcrrian 



Tuna tum^ 
' flounder roun4, 
cuttlefish^p, 
halibut hold; 

^clam and salmon 
trout about, 
terrapin ^'^^ 
shridp dip in; 

forward swordfish, 
mackerel back, 
dace to the left^ 
ide to the right; 

gallop scallop, 
mussel perch, 
grunnion run, 
bass on down; 



finnan haddie, 
skate and fluke, 
e€r\ and sole , 
shad and roe, 

haddock, herring, 
hake, squid, pike 
cod promenade 
and lobster roll ! 
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Activities : 

II. Language Arts (Cont'd) 



\ 



"At The'^SeVSide" by Robert Louis Stevenson 

When I was dbwn beside the sea 
A wooden spade they gave ^o me 
To dig the sandy shore. 

My holes were ec^ty like a cup. 
In every hole the sea caine up. 
Till It could coine no roore. 



Don't You Turn Back - Poems by Langs ton Hughes 



"Long Trip" 

The sea is a wilderness of waves, 
A desert of water. 
We dip and dive, . > 
y Rise and roll, 4 
^ide and are hidden 
On the sea. ' 

Day, night. 

Night, t day. 
The sea isia desert of waves, 
A wilderness of water. 

"Sea Calm" 

liow still, 

!{ow strangely still , 
'The water is today. 
It is not good 
For water 

To be ^ still that way. 



Haiku; The Mood of the Earth by Ann Atwood 
Qiaries Scribner's Sons 

Beautiful accompany 111 g photographs III! 



A bJUink page of sand-- 

a tijie water's- cutting edge 

^J<fe pattera shaping. 

-In a^creature's shell 
flashing in waves x>f sunlight 
the waking of wings ! 
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Activities : 

11. Language Arts (Cont'd) 
C. Poetry -^aiku: 



Half mocking the sea 
* the gulls dip within reach of 
each exploding wave. 



Ebb tide at sunfio™. . 
• Now clouds of foan no longer* 
^ blur the bright nirror. 



On wood returning 

fron a long sea journey 

the deepest print of waves, 



Sea rocks blown with fog. 
lime locked in msi 
long long forgotten 



Cold^ick of the sea. . . 
The birds fleeing from it 
the grass flowing with it. 
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Acti viti es : 



III- Math 



A. Gape ''Going Beachcocobing" 

Adapt to meet your particular math needs. 

y : 

S. Manipulative activities ^ " 

Havl a collection of 10-15^fferent sired sh^U^. 

1. Wrap string around widest part, then rieasure length 
of ^string. ^ 

V 

2. Trace around each shell, then measure width or length. 

5. Count the rings on the*clam shells, compares jn.uinbers . 

♦ ^ 
4. Graph number of bivalves and univalves. 

5- If you have a simple scale, weigh the different sized 
shells. - . 



Acti/i ties :^ 



IV. Pantomme ^ 

' If pantomime is Be>v to your cliss, do soirse "warm up" exercises ^ — . 
iiKe: ' . / 

-grow from a seed to a flower / * 

-wave good-bye to your best friend 
-wave good-bye to sonieone you ^isiike, UJt be poiite 
-racit siowiy like'an iceberg^n the sun " 
-read a sad book ' 

-look m a mirror (your partner nurrors your actions) 
-clinb a ladder" 

-open a / . ' . 

package of seeds ^ ^ 
can of pamt 

umbrella " ^ 

Chines/5 fortune cookie 
jar of glue 
letter 

bottle of catsup 

-exerpts from Getting U Together »Vith Books 
by Caroline Feller Bauer, 
-there are r.ore panto?^ime ideas in it and 
^ your school library has a copy ^ 

Sea Week pantonine suggestions: 

« 

" -You are a seagull swooping over the sea- 
. -You are a >*ave rolling onto the beach- 

-You ^e a fish caught on the end of a fishing li-ne. 
,-You are a crab scurrying across the sand- 

-You ^re an eagle. (Read "The Eagle" by Alfred Tennyson first,) 
•You are going A^admg m the ocean and a cfab hooks onto your 
big toe. / 

-You are building a sand cditle- 

(This list IS only a beginning, add your ideas to it). 
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Activities! 



V* Audio-Visual J 

Have a films trip center, children view the filnstnp and 
then do a correlated activity. 




Eg. A queskion sheet on contents of filmstnp. . 



Draw a picture of something learned fron the 
. filmstrip and label or write about it. 

Make a list of 3 amazing things that v^ere in the 
^ filmstnp. 

i 

^fter everyone has viev^ed. the filmstrip*, discu:>b 



* t 
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Activities ; 



VI. 



Art - Children should be encaLira.ged to see the beauty of 
the shells as they are. 

A. Wall mural using paints or crayons or both.^ 

A mural using "mixed inedia*^^ real shells on a painted 
seashore^ real sand, etc. White glue' will hold items 
securely. 



B. Make mini* aquarium using neat tray or paper plate^ creating 

sea life out of construction paper^ then covering it with 

cellophane wrap. * 

f 

Cp Make an underwater scene using a crayon resist technique. 
Draw picture with crayons^ -then "wash" it with blue or 
or aqua watercolor or thin tempera paint, ^ 

D, Make a beach or sea diorana in a shoe box. Make crab, 
octopus and shell to put into the diorama, (Make a 
ditto and run off on appropriate colored paper) 

E. Sketch shells and live creatures in a sea water habitat, 
i^ill aid in observation skills. 



Activities using shells* 

K From l^e Beachcomber 's^Book by Bernice Kohn 

a, Make a wind chirae 

b. Make shell flov^ers 
L. Make shell animals 
d. Make a shell rcbile 



2. From Snips and Snails and Walnut Whales by P. Fiarotta 



a. Make a shell necklace and pin 

b. Make a '^Slowpoke Turtle"' 

c. Mrfke a "Butterfly Mobile" 

d. Make a picture frar^e 

e. Make a collage box 

f. Make a sheU comb 

G./ Impreb»;ttjns^ (Jf shells in clay 



Beach mosaic,, could use a piece of driftwood as a base 
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I. Activities at the beach 

Lgcate shells and other creatures m their actual habxtat. 

Make a booklet to take to the beach ta serve! as a check- 
list, (Pages you could possibly use are included,) ^ 

B, Make shell imprints in the wet sand. 

C, - Bring newsprint and crayons and do beach rubbings 

D, Have a scavenger hunt. Possible items to have on list. 

1 , 5 gum wrappers 

2, pop can flip lids 

3. bottle caps 

4. - a feather 

shed bark " . 
dandelion 

7. black pebble 

8. piece of foil 

9. round pebble 

10. empty cans 

11. cellophane 

12. string 



13. 


Wire 


U. 


broken glass (be careful*-) 


15.^ 


v^hite pebble 


16. 


piece of newspaper 


17. 


mat chbook 


18. 


quartz 


• 19. 


cigarette package 


20. 


small twig 


21 . 


clam shell 


9 22. 


shell with barnacle 


23"^ 


mussel 


24. 


leaf 


2^. 


seav^e^d 



Map Work 
I 



Make a simple map of the beach' you are going to. ^Xfter 
arriving have the students add features and v.rue a 
legend to explain their additions- 

OR 



2* Make a map after you've arrived at the beach. 
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Field Trip (Cont'd) 

11. Activities after your field trip 



A. **Language experience" type story. Eath child gives 
a sentence telling of his day at the beact; and the 
teacher records^ it on chart paper. 

B. ' Each child writes his own story about the field trip. 

He could illustrate it. * ' - ,^ - 

C> Go over booklets with students and see how successful 
the "searchers" were. 

D. Do any of the Science activities again. The activities 
may be more meaningful after the beach experience. 
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TEACHER INFORMATION 
FOR 

SEA WEEK CURRICULUM MATERIALS 
**-*-*_*-*-*_*_*_*_*_*-*-*-*-* 

2nd GRADE , 



Name of Sea Week Materials 



Contents and/orUse 



,1. MOLLUSKS 

Worksheet # lA - ^'o Husks 

Worksheet # IB - ftollusks ^ . 

Worksheet # 2 - Gastropod ' 

Worksheet # 2A »• Cephalopoda 

Worksheet # 3 - Chiton 

Worksheet # 4 - Chiton 

Worksheet # 5 - Review 

Worksheet # 6A - ftollusks - review, tp 
accompany #6B 

Worksheet # 6B - Mollusks 



Reading 

Vocabulary Building 

Reading 

Reading 

Re'ading, Coloring 
Reading, Coloring 
Matching 



Vocabulary Revi ew,{Identi fy and 
Color), ' 



2. UNIVALVES 






Worksheet # lA 


Untvavles 


Labeling 


Worksheet # IB 


- Univalve Vocabulary 


Vocabulary Bui Iding 


Worksheet # 2 


- How Do Univalves Eat? 


Reading 


Worksheet H 3 


- Koon SnaiV** • 


Reading 


Worksheet # 4 


- Sand Collar 


Reading 


1 

Works h^eet # 5 


Whelks ^ 


. Reading, Coloring 


Worksheetj' # 6' 


- Hairy 'Triton - 


* Reading, Coloring 


Worksheet^ # 7 


- Hairy Triton 


Reading/ Coloring 


Worksheet # 8 


- Limpets 


Reading 



2nd GRADE p.-^ *. 



Hame pf Sea Week Materials 



Worksheet # 9 - Limpets. 

■\' ' - " 

Worksheet I lA - Bivalve ■ 
Worksheet i \i - 'Bivalve , 

T ; i 

^ WorksSeet # 2- - Clams * «l ' - 
» . . /- How do Clams Eat ^ 

Worksheet '# 3 - Bivalves • * 

4 ' 

Worksheet,* 4 - Biva'lves 

Worksheet # 5A - Parts of a Bivalve 

Worksheet # 5B - Parts of a Bivalve , to gtr 

with iif5A. ■ 
' ff ' " 

Worksheet # 6 - Blue Mussels > 

. ' Worksheet # 7 - What Do Mussels, Eat? 

7 ' ' • 

Worksheet # 8 - Scallops 

Worksheet # 9 - Scallops 

■Worksheet # 10 - Oocl-JLes 

* Worksheet # 11 - How Does a Cockle Move 

Around? 

Worksheet # 12 - Umbo 

|i* Worksheet # 13 - Bivalves 



cBi^tents and/or Use 

' ^ ' 

Reading, Fill in Words 



Vocabulary 

Vocabulary 

Redding 
Reading 

Reading, Coloring 
Diagram 

Reading ^ 
Follownig^irectiojis, Coloring 

Reading 

Reading, Compreh^ion 
Comprehension, Coloring 
Comprehension, Coloring 
Comprehension 
Comprehension 

Comprehension 
Word Picture Matching 



!♦ Un'ival ve$ 



. STUDY PRINTS - 15x17*5-" Full Color Drawings 

Oregon Tritorv 
Diagram 
Clanv Di^agram 



, 2. ChUon 

3. &i valves " . Clanv Di^agram * 

SLIDE /TAPE SHOW* ^ IlollusTcs of Alaska's Hanne Waters 

' «— — % Slides; Cassette 

,■ , 5o . ■■ 

♦Available' fifom the South East Regional Resource Center 
^ 538 Willoughby Avenue, Juneau, .Alaska 99801 
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Worksheet 1-A 
Motlusks 



me: 



. Mo'llusks 



--1 



moi I as 



k 



f • 



IS an cinima 



A 

moves on a biq •Pooi'. 

• Usually the body Is 
pro+e.c+ed by Or hard snel I . 

TFiese ar&^ mol I usks » 




Wprk&hect l-B 
Mollusks . 



Moftuik (nnolluscoi) 

An animal wifh a scrff body offen 
profec+ed by ot hard shell. 

Lbn'i vQlve —.This rnollusk 

has only one shell. 






BiVdlve -^^^This nno Husk- 
has iwo shells. 




Ch'iH-on 





" yA nnol lusk 
8 parts +0 1+5 






A*+yp© oF rnoll usk that • 
has a }arqG foot. . - 

Th^y also have o head 
wifh 4-en-i-acles^ a pair of 
.eyes air^d a mou+h. . 




Name: 



53 




Nam 



Cepha lopodd 

This group does not have 
d shell. 
They have many "fenfcicle 

Ocfopus and squiol are 
members of +his family. 




5D 



Worksheet- 3 
MoUuslcs 





Ch i.+6n 

A chiton is 
a' mo I l-usk +haf 
can curve over 
a rook. 

It can hold on ^ - . ^ . 

very +iqKfly. Have you ever tried 



' +0 pull on© off a 

Give +his lined 
chifon spots 
and sfrlpe^ 
of mani^ 
color 



rook ? 





'Coloi^ -f-he 

dark 
N red. 



Qurnboof 
' One of the (dr<gest 
Chi fens in- Aloskoi^ if 
^ has been used -Por^ oi 

long -hirne as "Food by 
\^ the Southeast Alo 



I 



n 



dian. 



oior 



Chiton black w/fh 

wh'ri-e valves. 




Mollu^ks 



Name,; 



. , Ch j-t-Qns 

can hold on •f'ight' "to a rock, ^ 
A c.Wi-)-af] _ has ^ parts to 'i+s shel 1 . 




Chitans can be.. many si 

C-olors. 



an 



d 




It 

Color the itned 
chij-on many Cq^^^'^s, 



Lined Chiton 



0"f chifon 




Color +he 

^i^Kifon black wi+h 
whit| valves. 
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\A/ork$hect 5 



R 



evi ew 



MatcK the word .wif-h its picture. 



- 'I. nnusseis 



^. clam 



3. scallop 
^, cookie 

if 

' 5. wlnelk 
6. I impet 
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Mollusks- 



FoUqw -file d-ihec^fions : 

1 Color +he uhivcalves pink. 
.2, Color bi veil ves c('^^*^'^ 

< 

3,' Color ths' o^l^lfons bro>/vn. 



4, 

hno 



Puf a black X on +fie 

I' us l<"S . 



5, 



Pu+ d b'ue p/nq around 
Put d green circle ancunc 



Vocoibulary Review 

■Mollusks 




Name I 



ERIC 



SA/oiiKStHSfsr - 1 - A 

Univalves • 

' Name 
Univalve 

A 

It has one part to ifs shel I 
Draw d line -Prom tir\£ 

Word to fhe ri<3nt part. 
operculum 

eye 

• Iisntacle 
aperture 






- MednsH+^e same ds 

shel I. 

UnivQ^e - A rnollus> thaf 

has one paf^t +o it^s 
shel I. 

A perfure - The open'mq 
^ in -the univolve 

shell. 

rn " The hard 
round plate thaf 
seals th^ shall . 
opening of the 
univalve L 





S pi re 




The TOP of T 
univalve, st\ell. 



Name: 



How Do Univdl ves £a+ ? 




Sonae 
univoilv 



hdv< 



o long tongue. 



This fongue has many 
hoo ks . ; 

It is use'd to drill Woles 

into o+her an\rna\s. 

It is Sonne tirriefs used 
to scrdpe up nmcroscopic 
plants from rooks. 



worksheet . 3 
Un/vqlves , 




moon 
is a 



\m\\/a ve. 



Do-' you ■ 
know' why f 



con 




IS 



.A\.-Yr\ooY>i snail has ^ 

o hard -door. • This aoor 
CO 1 1 ed a n n pp.rau I u m. 
» The n p<°>r.u I u m. Is pu 
in+o -Hne sKell opening. 

> The r^ ^(^.rrAx\um . shu+s 
The rr\oor\ snail- in i+s shell. 



Hed 




^-.-A nnoon snail lays 1+s 
e^ggs . in d sand col Ian 



you are lucky) yoM 

"nnighf ftncl a sand 
collar on +lr\e. beach. 

-i^he beach Then -l-he 
eqo^s will hoitch. 



V/orkaheets 



Win e I U s 
(rinais lan^ellosaj 

This whelk is a'snd] 



THis gna'il hos only a lonq 
scien+ific* nd^mej 

Thais lamel loso"? 



. (Tha-is lam-Sl-e-sp) 
Can you say this name 




Thais lomel I osa- live on 

beaches in Alaska.-^ 

Each one looks a li-fVle 
cJi-PferenH-. 

They may be all pne color. Some+Innes 
th ey may hove bands oP color The color 
may be wh'i+e or purple or. yellow. 

'Color +he Thais lameilo^sa on this 
page "tc look the ones on the beach. 





Name: 




. Hairy Triton - 

( 1"Usitriton * Oreqonensis ) . 

I've hairy frifon is 
Covered with a dark layer 
of s+i-Pf bristles. 



s layer 
ristles is oalled 

a periostrgcuno . 



The she 

iWder this 
perios-tPd giunn 
is pink. 

This pinW. shell 
is" very .easy +0' 
breok. 



Cofor thi^ p er I o srh r g c u m Jr 
th e shell w'l+h out 



Col 



or 



perlos+rqcunn pink. 
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Worksheet 7 ' 
UniVciiveft 




N 



Hairy Trl+o; 

TFie .-frifonb oparculum 
15 lorge <::^nd looks like 
ci •fingernail. 

Color +ke opei^cu (um, 
broujn. 

The "iriton lays eggs 
Bgq cases on* rocks » 

The cases are yellow 
ook like com. 
Colon the ei 



cases 
— yellow*. 





/ ■, 

operculum 



Trifon Eqcj Coses 




Univalves 



Name: 




. A limpet - la a 
"i special kTnd of 



univalve. 



L i mpei's look like poin'i'ed caps, 




They live on rocUs or other hcirc^ 
objec-t-5. They eat algae or seaweeds. 
They' scrape the seaweeds ofP rocks ... 
'wi+h .i-\^e ribbon- like radula covered 
■'with hooks. 



\ 




Name; 




Do you know +he name 

oP 4iis univalve ? 

The n o me of -H^ig Mniv q|ve 

js a " ' 

chiton limpei- 

Here are some ot'heP 
pictures of \\m 




•ien+Qcle 
nUe 





Wbrkuhccf X-A 




Bivalve Vocabulciry 

Valve - means the same 

as a sViel I . 

Hmgerleeth — ITiey stick 

ouV -from both sicb 
,oP +ne bivalve shells 
"They f if "toget/ier 
and hold' the +»va 
sbells i-oge+lner. 
H i n qe Li 9 an^en-h - ThiS ligq- 

n^en-f- helps -fhe 
h'inge "teeth hold 
the TWO bivalve 
shel\s together. 





/Adductor M 





muscle opens and 
closes the shells. 



\ 
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Worksheet !• B 



Bi 



valve vocg 



By €9 us 



- TPie^ look Irke 



S \ phon 




Neck 




5^^. They connecf 
^''a bivalve to rocks 
They con con- 
nect bivalves "h> 
other +hingSj +oo» 

" A soft +ube 
+hori- the bivalve 
uses ii) take in and 
let out vyater, 

" A pqrt of the 
bivalve thaf 
sticks out. 
It has the siphon 
in I r. 



FRir 





m s 

in tine 

sand or mud. 

Tpiey can dig 

deep with a s^-Vronc: 
foot. 



How Do 



Cla 



ams 



Eat? 



CI 



ams use 



ive in 




long siphon, +ha"l' is 
like +WO s-trciws to gef +heir -Food, 

Tiny planls and 
ani'mais +ha+ 

t -IF 

^ood . 

Ma^e.r " carrying these 
plants and aninnals is sud<ed in one 
pcirt o"f 
the siphon . 

Bent Nos^ Ctam 

"Then the otams e.at the 
plants and animals and push 

+he wa+er out the other par-^ 
of the siphon ^ 






Li+Vle "Pink Clono. 
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Wofksheet 3 ^ , 

Ndirie ■ 

■ /A biv.g/ve is an animal fhajr- 
lives in a shell . 

THe shell has -l-wo parfs. 
.TFie parj-s are cdded vdives . • 




Color fhe muscle scdrs blue; 
Colop +He hif^ge tee+h. yellow. 
Cbfbr +he .rest o-P +-he shell 
brown. 




er|c . ■ ^-^ . 



Bivalves 



Parfs o-P a Bivalve 



Most bivajv 
body inside a 



■ Acjducfor 
muscle 

siphons 



^ have a sofi'. 
hd?^ she 



heart 



siomacin 



muscle 




manrie - 



intestine's 



I 

BivalvesS have no head ' 



I valves 



Name: 




^ Xlo\or the stonhach and Intestlne-s, 

'Color the - heart red, " 



. Co\o.p . the siphc-.ns greeri, 

.'Color 'the foot and ^m'antje yetl.qv 

Put ci" black X. on tne' ddduct^i^ 
' •' ^ muscles ,. 



C^l QP . the _gi 
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Blue Mussels 

Blue mussels live on Mr\e 
beach. "TF^ey are bivcilves. 
TFie ouhside cf +he(n shells is 

brolon or blue. 
The inside 




1 



WKoif Do Muss&ls Eat? 



/ 




ll^is is what'rnussels ear. 
Mussels use their QiphpnS 
to strain thesc^+ijhy 
microscopic/ pi d his dnq 

an\'moils^^rom the Watch 
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fii volvftS 



Nc3 



me . 




scallop swims by c\opp\na 
•j+s +WO valves together. 



A_ SCO I.I op can be big i 




Colon, ■ 
Scallop 



rown. 



r 



.Nanne> 
Seal lops 



Hindfe Sea 



This beauti-Pul bivalve 

art" and designs- 4(( / 

There are -Pour \^ 
••Ptve Uinds oP scallop6^:^^j^ M;; 
in /Alaska. / \ 

winq5 or ears 

A seal lop has mans^' 
+iny blue eyes. (i) © e 

A scallop has ienfades .^^^gg^ 

Color -fhe eyes blue, 
Coldr 

tentacle 





'7 
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Name; 



CCI inicardiunn Nufallii) 

This is cK 
hearf cockle* 

Can you 
see why iV 
is called a ^ 
HBart cockle; 




This common Aklsk^ 
cockle lives ^'2A ^rL^^ j j^^ 

^B- can dig its way irrb 
•Vhe sand with its loig)^ron3 

H6ine is d c^fiSikl 
with ifs foot ou-i-. 




Worksh«e+ 

Sivatv 4$ 



Mow does a Gookle 
move drouna ?~ 

^ A cockle 
uses ifs foot 

to diq 

cornet. 




/A dockle. 
can use }fs foot to help 
it get away from siQrfish, 

Some starf is)i like, 1b 

eat cockles* 



^ Umbo 

, The umbo is 
+he oldest 
parf of oi 

shell. 

6row+ln 
lines <3lre 

very easy 
"to see on 
coGkle> 



umoo 




When you 

unnbOj you 
wha+ looks 

CQckl4* , 

umbo 



look of dn 



like DHle 





i 



Worksheet 13 
.6ival\/e& 



Name.; 
Bi vd I ves 

a line '^rom 

I. valve 

hinge * -heeth 
v3, hinge ligament 
H, adducioi^- hnuscle 



5. ' si pnon 

6. neck 



7. -Foot 



+h 



e WOP 



d tc 
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mm 







Check +he 
'box beside 

aninnaLs 



you have 
seen. _ 



Name. 



Rir 



• / 




c\arr\ 5hell y 



'live clann 




chi+on 




sea ' cucumber 




sea urchin 



t 




seaweed 





S+tir-Pish 





(o roiyed .S+arf,*sh 
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Name 



Date 



WHO AM I? 



I dwell m a shell. 
But I'm not a clam* 
My name sounds like I'm strong, 
/ Can you guess who I am? 



Clues: I live oh rocks. 

I am a .bivalve/ 

I am blue and black. 

Hy n^e start^ with "M" . 



I am a 



Draw me: 



f 

\ 



r • , 
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3. Have the children draw or collect actual samples pf or find photographs of ' 
the following grcJups of shells.^ Place one or more from each group on separate. 
Irregular shapes. (See diagram on the previous page.) ^ 

BIVALVE; (Clams) 

UNIVALVE: '(Limpets, Snails, etc.) 

CHITON 

OCTOPUS AND SQUID 

4. Attach col(5red pieces of yard, string, or strips of paper between the 
words as shown in the diagraca^on the previous page- 



*****PATTCRNS ARE INCLUDED OK THE FOLLOWING PAGES FOR YOUR CONVENIENCE. 

We strongly suggest that you have the children in your class do of much 
of this bulletin board as they possible can. 

Children are able to: 

Use laarking pens and rcake legible labellog for Bulletin Boards. 
(Remeiuber to have them draw/a life-size penc;il sketch - so that 
you have the option of deciding whether they should continue or 
not. Probably dlff Icult .^r Kindergarten and. early first grade.) 

Us^ marking pens to trace around teacher-made letters. 

^ Cut ou/ teacher-drawn bulletin board basic shapes. 

Staple^ the background colors for the l^lleti'n Board.' 

Attach the colored string, etc between the two shapes on the Board. 

Decide which labels, letters, sample animals or drawings go where. 

J 4 Decid^, vitK the help of a teacher-directed cla^s discussion, what 

( ^ ' color^ to make-the bulletin board* 

• t • . . * V ^ 

Make the bulletin board into a living, changing activity by the 
teacher encourag^ng'-the .children to keep bringing in new materials 
for the bulletin board. 

MaEe the Bulletin Board into a center of activity by discussion of 
' ^ the vario*^ shells that the children Jbring in from outside the school 
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3. Have the children draw or collect actual samples pf or find photographs of 
the followihg grcTups of shells.^ Place one or more from each group on separate, 
irregular shapes, (See diagram on the previous page.) ^ 

BIVALVE: (Clams) 

UNIVALVE; '(Limpets, Snails, etc*) 

CHITON 

. * ' OCTOPUS AND SQUID 

4. Attach colc>red pieces of yard, string, or strips of paper between the 
words as shown in the diagram on the previous page- 



*****PATTERNS ARE INCLUDED ON THE FOLLOWING PAGES FOR YOUR CONVENIENCE, 

We strongly suggest that you have the children in your class do of much 
of this bulletin board as they possibl^e can. 

Children are able to: 

Use marking pens and make legible labeling for Bulletin Boards, 
(Remejonber to have them draw/a life-s^ize penc;il sketch - so that 
you have the option of deciding whether they should continue or 
not. Probably dif f icult ifi/r Kindergarten and, early first grade J 

Usfe marking pens to trace around teacher-made letters, 

^ Cut ou/ teacher^drawn bulletin board basic shapes. 

Staple^ the background colors for the l^lletm Board/ 

Attach the colored string, ej:c between the two shapes on the Board. 

Decide which labels, letters, sample animals or drawings go where. 



Decid^, vith the help of a teacher-directed class discussion^ what 
color^ to make^the bulletin board. 

Make the bulletin board into a living, chafnging activity by the 
teacher encouraging "the ^children to keep brimging in new materials 
for the bulletin board, 

MaEe the Bulletin Board into a center of activity by discussion of 
the varioi^ shells that the children Jbring in from outside the school 
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ir. BIVALVES 
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1. Make a large d;:awinfe of a bivkl^isy^^^ cut it out. 

(Enlarge the pattern included with this section. Note, albo, the section 
entitled ''How to Enlarge a Drawing".) 

2. *Mak^ identification labels on colored paper. ^ 

3. Make letter^ to/pin on identification labels. '(See enclosed ^iftters ^ 
or use .pre-made leDters or have a talented student hand letter the l^elsO 

} 

For variety vou mitht make fhe letters raised. See the illustration belcw 
as to how to make /raised letters. ^ 





U. \trach yirn/ui-th ^taplt's or^rolort^d paper or string; ftt tv-een the 
<u\\\ th, ♦parts df a bivalve. ^ 



labels 



h pup 





Ill/ UNIVALVES 

5* 




1. Out of colored construction paper, cut three circles of the same size. 

*Have' students trace around ^a plate or similar object. If pap^r plates 
avallaWt^, use colored ones.^ 

/ 

2. Out of colored construction paper, cut two rectangles of the same size. 
*0r use pre-cut construction paper. ^-^^^.^ 

3. Out of construction paper, cut large letters that spell', UNIVALVES. 

*See^ectlon on "How to Make Letters". See below, how to make 
rajfeed letters* ^ . . ' 

4. Have the students^ draw or find pictures or real shells of; 

* Whelks ' ' ' ^ 

Oregon Triton " ** , % 

Moon Shells 
Snails , 

Limpets ' 
I 

5» ^ Label eath shell In ffU with pre-made or hand lettered lifters'. 



are 
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6. Overlap circles and rectangles as shown ^n the diagram above, 

/ 

FOR FURTHER "TOEAS m BULLETIN BOARD DESIGN USE: 



***Oversize 

LB ^ 
.-1584 
.M414 



Resource Book of Ideas for Student Designed Bulletin* 
By Howard Melancon.-^ ^ . ^ , x 

T. S. Denison and Company , 'inc. 
Mlnneapolj^, Minnesot^a. 1973 ^ 



Boards, 



LB 

1043. i 
.B4 

U 

LB 

1043.5 
.K6 



Better Bulletin Board Displayij ^ ^ 
Prepared byJS. Preston Lockr^ge. 
Division of Extension, 
^ The University of^Texas. J 

Ba\ted Bulletin Boards, Handbook f-of t^eachers, 
Thomas Koskey. 
.Fearon Publishers. 1954. 



Oversize 
LB 

1043.5 
.c684 / 



Guide ^to Better Bulletin 3oerds . 
By Coplan and Rosenthal. 
Ocieana PublK^ations, Inc. 1970. 
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Appen<^ix I 



STEPS i-p ORGANIZING A SEA WEEK IN YOUR COMMUNITY ' 

I- Familiarize yourself with thk Sea Week curriculum and 
introduce ^ It to other'^nterested teachers and parents, 

II : Catalog the redpurces in your area. Where are the good 
beacires? When 'are^ the good low tides? Are there ^hy 
, agency, hatchery, or museum personnel that would be 
available ^as speakers and/or lor field trips? 

• III, Dr^w up a well-thought out plan for Sea Week and p^-esent 
It to your administrators for approval, , 

IV. Talk to teachers i^n the ^ upper grades about having some of 
their students c^cpJompany you" on your field trips. Brief 
them ahead of time as. to the activities you'll be doing, 

V. Make up a calendar of when speakers 'will talk, which -TTTovies 
will be shown^ and when each class will take tbeip^ "field 
trips. By arranging two field trips near one another in 
location, or -^by having the second class come to the beach 
when the first field. trip of the day is leaving, gas (and 
energy) can'b^ saved by having fewer bus trips, 

VI. Invite the whole community to participate - parents, chamber 
of commerce, gpvernmentard agencies, native corporations, 
fishermen, etc.^ Parents can assist with field trips; ' » 
businesses iT|,ight display student artwork. If comirunity 
organizations are interested, the week can become a Festival 
of the Sea, with boat tours, movies, speakers, games, and 
4anGes, Con-tact your local paper "^bout featuring Sea Week * 
with a photo and story - beforehand during, and afterwards I ' 
Radio stations might want to interview field trip leaders - 
or' read stories that students have written, 

VII* Spend an ent*ireVeek studying the amazing ocean! Math- 
problems,, writing\^assignmentsx spelling word? - can^all 
relate to our marine environment.^ Show your studentt the 
wonder of sea lifeu * " . . 



/ 



■ > 



A-1 



» 



Appendix II * 



SUGGESTED FIELD TRIPS 

« 

In planning*^ field trips for your class two things should be , 
considered: 1. . The emphasis in Sea Week studies at your; 
grade l,evel. 2. The available* comunity resources. 

Consider visiting a plac^ - beachps, docks, vessels (fishing, 
pleasure, ferry, barge, tour ship, Coaat Guard) , cold storage 
plant, canneries, supermarket, government research facilxties, 
hatcheries. , Museums, private collections and stores might bfe 
considered for indoor trips. Arrangejients n^ght be made to ^ 
watch someone at work - fisherman, biologist, or Coast Guard 
personnel. ^If your students have an opportunity to visit 
another community you mi^ht include Sea Weak activities in your 
Itinerary or might inclu<^e the entire ti^ip a^und them. 

In planning any t^p, if' possible arrange for knowledgeable 
persons to apcompany yoUr'group. The m^lvement of interested 
parents is also valuably. ^ * - 



S^ICOND GRADE 



I. ' Beach - activities are. sqggested in guide. • . . 

I 

II. Shell Collections ! 

y 1 V ; 

A. Museums - observajbion on formal exhibits <?f shells and 
their hisltoric usfes - money, jewelry, decoration.,/ 

B. Private doilectiohs - Check for your community resources. 
Activity *-^Work obt a program for small groups with shells 

■ that can be handljed,. sorted, identified and parts of the 
■ . - shells identif iec(. ^ ^ ' 



/ 
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Appendix III 



WHAT TO DO ON THE BUS 



Put together a checklist of objects {or use fehe one that 
lollows) that the students may see at the beach. During the 
bus ride, students can circle the- name (or picture) of each 
object that 'they tHink they will be seeing during the field 
trip.' ^t the beach, they can check of^ the objects they 
actually saw, and estimate pr coui^t how roany they saw'. A 
Juneau teacher makes her checklists into a small book, with- 
a penci]\ attached by yarn, cmd gives each pupil a sanfiwich 
*bag y(which'to store -his/her checklist. ' 4^ 

bus , . 
can 
'Wsh 
tree * 
gull 
buoy 
aneifnone 
whale 
seaw^d 
crab 
bottle 
jellyfish 
san<a flea 
mussel , 



/ 



4-^ 



COW , 

raven 
sheep 
-driftwood 
* boat ^ 
fnoe^se 

4 

dock 
,s^starf ish 
house 

airplane ^ 
fisherman 
limpet' shell 
sea urchin • 
porpoise ^ 
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joendix IV ■ , . C0NSERY2kTION 

•4 



r 



4% 



Conservation ;n^y be .defined as, the "wise use" of ouri natural resources 
It is not the ■non-u;$e of them, but rather a use thatlcomes. after care- 
ful thought has been given to the reasons and consequences of that use 

It is perhaps tritq io say that with increasing population pressure^S^ 
the Iver-increasing ne^d for raw materials, for recreational^ facilitie 
for homesites,, etc., pressures inprease on a natural environment that: 
may previously have been untrammeled and in no need of someone to prot 
it from total, alteration. r^ere in'ijLlaska, particularily , the^residents 
of tthe ^t-ate are fac^d with makir^g many in»pdiate far-reaching decisic 
about the natural environment of our St^t^' What man's iTupact on it 
'will be and if and how that" impact should be limited or controlled are 
soipe of these dec^Lsions". ■ ^ . . * ; 

Conservation,* "ptactically , comes 'down .to- a few important ^>rinciples: 



X* Every living thing, as well as non-living .thing, ha,s "a place and 
function in the •ba.lance^ of existenqe on the face of this planet, 
whatt^er*^or not we happen to know what its precise, niche i?- "Every- 
thing i^^oi>nected with everything else.'* "Everything affecpts ^every- 
thing ^IStS," Destruction of one species, useless and unimportant 
ttj^fegh that species*^m^ seem to, pur ignorance,, i:an have wide-reaching 
repercussions* * ' # * 1 

2. Natural resources are es^ihaustible . Populations v;hich drop^ belov) 
a critical ^$hi:es^old . cease t*o repro(?uce and the species plumrtjets into 

^ extinction, ^ergy resources on earth are not renewable* Extinction: 
' of *iivii)g species and ewhaustion of non-living resources are natural 
processes* TrilobiJi^s went extinct before m^n a^eared on the scene* 
VoJLcanoes spew .noxious -gase/* into the air. Nevertheless, the ^peed ^ 
with which man,^ especially 4 20th centUry man, i^ destroying or using u; 
extant life and resources iff «astronoraiQal compared to natural process*: 
♦ ^ < 

3. Since man is an intelligent being, he can, if he will, desist 
from extingui'sjiing life and exhausting the resources of the, earth. Ma- 
can practice Conservation without denying" himself, a full and_ enjoyabl-: 
life. His reason 'for using resources wisely may be an idea^listic 
appreciation of all that* nature has and is,^or it may be a realizatio: 
that our tomorxows will^Jje^ poorer unless wisdom regulates u^sage of ou: 
goods'^ * ^ - \, 

For school children stiidying Alaskans marine life, conservation invor 
a few simple, yet extrpraely important principals: 

I DO VISIT THE BEACH AND EMJOV YOUR TIME THERE BUT WHEN YOU LEAVE, 
LET THE AREA BE THE SAME, OR BETTER,. THAN YOO FOUND IT. , 
- ,^ ' ', ' '^Jf - ' " 

2. IF YOU yURN OVER A ROCK TO SEE WHAT IS HIDING UNDER IT, ^RIT It 
* BACK 0\^ER WHEN YOU HAVE FINISHED. (What lives there majj depend 
for survival on. the exact kind of micro-habitat that exists unde 
that rock.) " ^ ■ 

'» ^ Reef an4 s'hore. Hawaii ' Nature Study Program for Elemen^ry 
, School thdkldren- , p. 4. ^ - . _ ^ ' ' 
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IF YOU PICK ANIMALS FOR CLOSER ViEVvING, DISTURB ONLY THB ' ' 
ONES YOU WANT TO LOOK AT, HANDLE THEM CAREFULLY, THEN REPLACE 
TULM WHERE YQU/F0UN6 THEM, .SEA CREATURES CAN LIVE OUTSIDE XpP-N 
JHE WATER ONLY BRIEFLY, A PAN OR BUCKET OF SEAWATER V^ILL M,LOW 
CLOSER EXAMINATION AND REDUCE STRESS ON THE ANIMAL, KEEP TllE 
CONTAINER OUT OF DIRECT SUNLIGHT AND REPLACE THE WATER IF IT . 
BEGINS TQ WARM,' HAHt>LE F.ISH WITH WET HANDS TO PRESERVE THEIR 
PROTECTIVE SLIME AND IN HANDLING CRABS AND' JELLYFISH - WATCH OUT 
FOR STINGERS AND PIMCHERS. PICK CRABS UP FROM THE BACK AND ' ' 

SUPPORT THEIR UNDERSIDE WITH THE PALM OF YOUR HAND, DON'T TOUCH 
JELLYFISH. ^ ' . • _ 

\ 

IF 'you -WANT 70 USE LIVE MATERIALS IN THE CLA^ROOM M^-ER THE 
FIELD TRIP TO TfiE BEACH, TAKE ONLY WHAT YOU WILL NEED, TAKE CARE 
TO KEEP IT ALIVE, AND RETURN IT TO THE BEACH WHEN YOU ARE FINISHED 
WITH IT, , ' 

\ . . - ^ 

NON-LIVING BEACH P4ATERIALS MAY BE COLLECTED BUT US3 xMODERAlION 
HERE, TOO. IF MATERIALS ARE FOR CLASS USE, HAVE A PROJECT IN 
MIND BEFORE YOU BEGIN COLLECTING AND THEN GATHER ONLY WHAT YOU 
WILL NEED. YOU MAy-WANT TO GATHER DRIFTWOOD, STONES, BITS OF ' 
POLISHED GLASS. UNLESS YOU ARE A SECOND GRADE TEACHER, HOWEVER, 
PLEASE COLLECT ONiY A FEW, IF ANY, EMPLY SHELLS LEAVING THESE 
MATERIALS FOR THE SECOND .GKADERS WHOSE ,ONLY SEA WEEK BEACH ,AND ' 
CLASSROOM ACTI^>ITY IS' STUDYING THEK. 
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the teacher: 



> CHECK LIST ^ 
FOR 

A FIELD TRinro THE 'aEACH * 

'I • 




Be sure you ar§ personally familiar with the beach to whxch 
you and your class are gOin^. If you have not been there 
befor^, take a bit of- time after school or on the weekend 
to gof to that beach" and walk it carefully. By b'femg* familiar 
with /it yo.urself r you can anticipate what your sti^ents will 
be aple to see ai^^*do there. . ^ 

Checlc carefully on all bus arranglifients . for your class. Be 
svr^ that a tius is scheduled for you and be aware of the 
N^delivery and pick-up tunes. - 

Arrange for adequate^adul t, supervision. Usually ther^ is no 
problem in' finding parehts willing to go along. Often 3uni0r 
or senior hJtgh^ school students may also be available and, if 
they are taking biology or other related science courses, they 
cap be very helpful. One older student or adult for every five 
or SIX children would be a good ratio in terms of safety, 
control, and learning. 

Give careful thought to what you will do with your time at the 
beach. The beach is an exciting pl.ace 3ust to explore, but 
^ine thouglfrt?* and directions given to the activities to take 
place will jnake the experience "richer and ijiore profitable for 
students and you, too*\^ r 

Meet - or at least ^taTSc by phone - w:^h your volunteers befor^ 
the field' trip to acquaint them with ^our plans for the outing. 
Be sure that akch of them knows specifically what you woula ^ 
like each to doT Recommend that they attend appropriate ^ 
, traj-nmg workshops and provide them with inf ot3na,tion from this 
guide or elsewhere. 



Well in advance of the beach trip itself, begin preparing your 
students for their experiences t-here. The^ better prepared 
they are, the more successful the field trip will be. 

Letters should be written to all parents, including permissTon 
Slips, so that parents know about the activities m which' their 
children will be involved. 

Collect and ready all materials you will need fOr the field 
trip - buckets, pans, binoculars, camera,^ whatever it is you 
i?eed. You might consider l^ringmg or arranging for some kind 
of snack at the beach - a big bag of gorp (M & M*s, raisins, 
salted peartuts, etc.) always makes a hit and a snack can serve 
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to reorganize matter^ at ..the be^ch fend cr^a-te a naturaj. (though 
sl'ightljy contrived) fchange of pace and focus. (see the suggested 
time plan that follaUs.) Be 'sure tio take along a supply -of 
bandaids - or bettei^ yet, a small first-aid kit - just in case^ 
• there is a need-, for-iit. ' 

.1 • *. \ 

Plan the trip ahead-, but allow fon' f lexibility . If a whale is 
breai^ing just c^t sJ|ore v>hile youl -are trying to teach the -life 
and Vays of a barnacle, your students ,will not be absorbina much 
of your* lecture. Be [pr€j||fQred to j:ake advantage of those special 
events that occur so lof t6ji along put shores. 



Tjje students: j * f * ' 

1. . Involve* them in preparing for the field trip as much as possible. 

2. :^xplain j:o them any rUles' for field* trip conduct. Stress especially( 
the' fact that the beaCh'is a special* environment and a fragile one . 
whose beauty coiifes fr,oiti the' LIVING, plants and animals to be found 
•there. Impress uE»n them the need to respect- the life forms they 
wiU see, to leave the beach *as nearly like they find it «s. possible 
^nd not to Collect or _^lQSt live beach animals unless you, the 

^^teacher, have very sp^GiJjjiLc and well thought out needs for limited . 
quantities of live ahimals and materials for use in further 
teaching processes and have requested the studetits help you gather 
materials. ' ■ , • , . • ^ 

3. A quick talk about safety at the beach would not be out of .place ^- 
the need for proper clothing, care to be taken on rocks that are, 
slippery whea wet, t^hat to do in case of -injury, always keep an 
eye on -the tide" to be; siitse you are not stranded or" lose gear to 
t3\e. rising waters, etc. 

I 

4. If a class^project ife planned fqrc-^he beach time, help students 
to prepare or gather material? they will need to take with them. 



BOTH teachef and students: 

BE PROPERLY DRESSED.'" it is always difficult to pre-dict what the 
weather will be in coastaL^Alaska but there is often a good 
chance that there may be rain. Be sure everyone knows that he 
or sh^ should come dressed warmly and prepared for rain if that 
^ prospect seems ^t all likely, ^fearing layers of clothes always 
' makesv^ense - a shoi^t sleeved shirt, then ^^iOJftething with long 

sleeves, topped by a sweater or warm jacket and something wat^r 
^ and wind-proof. Foot gear is important. "Layer socks for ma 
wkrm^h and wear RUBBER boots if possible.. Carrying a back p 
is a. good idea for stUj^ents and teachers alike. It leaves yo' 
hands free, lets*Vou store away layers of clothes you want to 
shed or don't need at the moment and iS a ^ood place. -to keep the 
snack you an^or the students h^ve ddcidrfd^ tg bring along. 

■ I ■ : • ' ■ . lit ^ 
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Appendix VI 



SUGGESTED ON-SITE ORGANIZATION 



The beach is an exciting place on your first ^isit there or your- 
five hundredth and the most nprmal and natural thing. to do on the 
beach IS to walk - or run - along the shoreline to see what is 
there «for the finding, .If your class has b^en working hard on 
sea ^jeiated studies and has carefully outlined what they want to 
do with their time at the beach, then perhaps ^11 students will set 
» right to work with whatever tasks have tfeen outlined beforehand. 
But, if $ less structured approach seems to^ be in order, you might- 
try the following i^ea, . . ' . ^ 

Part I ' . . 

i 

l£ , before the beach experience, you have been working in the class- 
room with the^ students on the particular area of marine knowledge 
outlined ';f or your grade 'level, then the students should have a good 
ide^ ot particular concepts or kinds of life or situations they 
might look for at the beact>. * Students could have the first half of 
the time at the beach to apply their knowledge in a free kind of 
framework. That is, for example,* if you are a second gride teacher 
and have been studying^ shells with your students, ^ive them the 
first part of their time at the beach to see how utany different kinds ♦ 
of shells they can count, or give them some other similar kind of 

^tAsk that they can carry out and at the saK\e tipe still be free to 

'^plore other aspects of the beach. 



Part II 

■ — . 

At the mid-^polnt of you^ al;lotted time at the beach, gather the 
children* together,^ Taking a bit of tirne out to open that big bag of 
gorp, or gathering for some other kina of snackmg, work-s-xo draw 
-everyone together, change tfie pacfe and ^ocus. 

After the quick energy break is a good time to have the students sit 
' down quietly-and talk aboiJ^t wha,t they hav^ seen or to^have^ adult 
helpers work in small groups with children to share further discoveries 
'Of k^iowie^ge ab»>ut materials found on the beach. As ari'exampl,e, -if" 

/<S^U-^'re ^fir^t grade teacher who has been studying nterine aniiirals 
with your class , each adult helper might have been ^assigned to gather* 
in a bucket - with the children's help - examples of a particular 
^roup of animals during the first part of the time the beach, 
Then/^'^dur J^ng the Second half of* the beach time, ecch adult- and his or 

,^*her bucket of materials mighj: circulate ^rom one small •group of 

children to the next, encouraging them to touch, feel, observe certain 
characteristics or (Qualities of these particular cnimals,' 
^ ■» * , 

Children Heed ^th to en3oy the beach just for the pleasure there is 
m being there and to grow in understanding the cqmplex web of life 

, and^ environmental factors that are at worK there. If cateful thought 
and planning have gone on well before the actual trip to^ the beach, 
there is every reason to believe that both these goals can be 
accomplished. 
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ADDendix VII - 



A LOOK AT THE BEACH 



Any beach is as individual m its own way as are we who, as individuals 
can be distinguished from all other people, jjust as each of ts repre- 
sents only one combination, out of the many possible, so it is with 
beaches. . A beach is a place where the s^a confronts^ the landj and 
w^^t^h?^""^ of that sea and fhat land edge is important m detennining 
^^Vf^vo ge'^e^^^ appearance of that beach will be and what kirtds of 

?anv f J^o.f ""i V'''' ^^^"^^ that' particular en^/lron:rtent . 

combine to determine the personality of that unidue and/ 
special place. * 

The Sea ' ' 

^ I 

Jf. we .think -first about the water at the beach, we realize thdt there 

tlLTlV "^'''^ "^^^ ''^^y- ^^gm with, for exipole, 

those of us living m the Juneau area look out to waters that. are • 
relatively protected. That is, our^beaches are not subjected,' to the 
open, powerful swells that are common t>n coast lines that abut the 
open ocean. Unlike conditions that might be found at Sitka, ifor 
example the wave condit.ions along ou^ beaches are always relatively 
mild and non-violent. Even m the iuneau area, however, loca,! 
dirxerences m topography influence the personality of the be'ach 
Whether a particular beach area is a straight, unmterruoted stretch, 
a aeep or shallow cover, or a jutting point will influence the force 

fvL^f ."^^5^.1^^''^^ ""P"" consequently, we mijht 

Tltt^ ^V^""^ diffe.-ent kinds of life on a poant, in a cove, or on 
a straight, uncomplicated 'Shoreline because each species has a oarti- ^ 
cular ability to withstand greater or Jesser wave force. 

We all know that the sea is salty but we mav nSi all realize that the 
concentration of salt m sea water can he highly variable. m the 
open ocean, salt concentrations measure about 32 to 33 parts per 
^thousand. In our m^ide waters around Juneau, the average salt - 
'^f'^r^''^^^?" iflairj- channels mai^ be slightly less than that becausfe 
Of the greater influence of fresh water entering from streams and 
rivers. At the mouths of the streams and rivers themselves, where 
. J and- freshwater mix, salt concentrations ,are very low. Because 
each kind. of ^arine plant or animal has ats own built-an tolerances 
to varying saltiness or freshness, these living populations vary with 
the salinity prevalent at a particular place. - 

I ' ' ' ■ • t 

THE SiZE OF PEBBLES 

If you stand on a beach ^id look thoughtfully at it, one of the first 
things you will notice i^ ats textujre - whether it it sandy, gravelly 
composed of ^cobbles, bedirock, mud or a combination of two or more of . 
these. The nature of the beach is criUcal in deterTninmg what can 
. tV'^ there,. Let's examine each kind of substrate m turn to rsee what 
kind of life we might ext>ect to find. 
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Mud can< be anything from relatively porous sand-soil mix to the clay 
muck that sucks rubber b^ots right off your leet. If you look at the 
surface of this kind of substrate, you will be aware, of little, if any., . 
life. Here and there you may see the flexible tubes of mud dwelling 
worms sticking up an. inch or 30 above the surface. Or you may see 
"cake decorations" left by other burrowing worms. Finally, you may be 
aware of the presence of clams by the squirts 'of water and the siphon 

holes in the mud. Digaing witn a. shovel will reveal the various 

inhabitants of the mud>n all their glory - fat, bulbous peanut worms: 
slender, earthworm- like nemerteans of various descriptions; many- 
leqged annelid worms; and har/6y bivalves? 

( 

Sand ' 

Because sand is more porous than mud, it is a better surface foz many 
burrowers, a better surface for a wider number 9f animals to live on 
and m, pn a aand flat at low tide one may find starfish, sea urchins, 
and numerous kinds of crabs and snails. Some of these animals wander^ 
over the sand flats when they are submerged, scouring them for bits of 
fooc. Some crabs, like the Dungeness, tend to stay m sandy areas 
because of the methods' of self -protection involves burrowing i?ito 
the sand to hide. (Even when the sand is exposed, watch for depressions 
in the surface tj^aj: mimic the .shape of the crab's s|iell. By digging 
there, you may 6ncover a crab that stayed buried everi as the water 
receded^) By looking for clam or cockle sxphon holes, you will discover 
these common' residents 'of *sandy aJreas ,and by digging carefully you may 
unearth them. 

Cobbles and" Bouldexs 

' Obviously, the size of loQse focks on the beach may range from something 
just a bit coarser than sand up to boulders too" large to be lifted. In 
general, the larger the general size of the _ rock pieces, the greater 
v^tciety of life one mrght expec.t to find there • The more stable the 
hard surface is, the greater protection a^d ancho/rs it can afford 'a 
resident plant Or animal. I^itertidal areas of cobbles or rocks are i 
often most obviously serving as anchorages for marine plants jmost 
common in the Juneau area.; Fucus, the rockweed, the tough, ubiquitous, 
brown plant wit^h the bulbous reproductive bodies that kids like to pop) 
and for barnacles and Slue mussrels tha.t may cover certain rocks of 
sections of beach in great, density. If you begin^to look down amOng 
'the beds of rock weed', barnacles, and mussels and UNDER cobbles and 
-bowlders, you will d\stover an amazing diversity of life forms. Small 
six-rayed < star fJ^sh cvlmg beneath medium sizad r-ocks, o5ten brooding 
clutches pt ^ggs. Blennies up to six inches' or sq in lcntl:^{one of 
the two itiost comjhon latertidally discovered fiSh] hide under rocks. 
So do asnp^iipods or san^ fleas and tiny<;crustacean beach scavengers t)fiat 
quickly seek new cover when discovered under theilr protective roc"k, ^ 
Clinging to the Surface of the rocks may be limp'ets, chitons, sponges. 
Look for the latter particularly under overhangs of larger rocks. 



Because ok thear ability to serve 'as anchors 'and because they offer 
so inany,drot6c-tive niches, rocks on beaches afford some to the^besf 
looking Mac^s. Don't negle^ct to have along a magnifying glass so 
^ J, -you can Really See some of the tiny crittersl Guaranteed that the - 
^il^ "^^^ there I Just be very sure that 

after yju turn over a rock to reveal- its underside residents, that 
you replace it so the animals don't dry, out and perish! 

BedrocJ 



r 



This i,s just as exciting a place to poke as cobbles/boulder ar^as ' 
and ina(ny of the same inhabitants can be found here - with two general 
kxnds/of exceptions. First, obviously this rock surface 'can" t be 
turned over so the "xdck and sand or mud- residents" are riot here 
Sf^SvC' bedrock areas -that you .are most apt to find remnant 

wf ' ^Ln^c^"" - tidepools - thae may harbor lots of life, including 
sraay anemones with tentacles extended to trap food (they come in a» 
wide variety of gorgeous color aSffTbinations) , rock hard coralline 
alg^e t^at Ipoks like h'^rd , p<^^ plaster but are actually livmq plants, 
tin||r immature sculpins, and perhaps little shrimp. Be su,re to look. ^ ' 
carefully m crevasses for sponges, starfish, acJd- other creatures. . 

j ' . THE DISTANCE FROM THE WATER 

Each species of marine plant -and animal has ,a partic-ular ''tolerance 
Vi I ^^^^ water*. Some of them, for exampl*e, are never 

f Jund intertidally because they have absolutely no tolerance for 
etfposure to the effects of an ^ir environment. Others can stand 
bfeing out of salt water for extended -periods of time, needing only 
JO be wet by the sea on occasional very high tides. By looking at 
tne beach in a section from its highest high water-mark down to 
the water devfel cjn a low, low tide, you can quickly begin to see 
■iryapor differences in plant- and animal populations. 

/ The Highest Fringe * . . 

At the uppe< limits of the mtertidal zbne, least life forms 'are 
evident, pu may notice that the rocks appear black here. This is 
because th^V are cov,ered by a black encrusting Uche^n or by a blue- 
green algae that makes these rocks treacherous and slippery^when wet. 
In these upper reaches, too, may be found the corrmon tiny periwinkle - 
a, tat, ridged sn^il that sometimes seems to pepper thf rocks. - 

The Kiddle Zone " ' • ,' - * , ' 

As' you move down toward the- water's edge on- a.lov* tide',, you will be 
awar^ of obvious color .band s^ or patches on the beacji. There may be 

^th-f^'^n.^L.^^^' conmp.n-brown rol^weed, .and of bLue^-black mussels^ 

(the intertidal - and, subtfi<bl - bivalve that attafheP4self by tmy * 
threads to rocks and pilings and other surfaCces) , and barnacles. Here 
t£p you wiU begin see limpets .(the species of which are sometimes 
most quickly identified by how low or high they ariXfound on the beach) 
^^phipods various starfish, 'tmy black sea cucumbejS, and other forms 
or lite there were not in evide^nce higher 'levels . 
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Tho, Lowest ^one ^ 

As you approach the water's edge, you will not find some of tfle plants 
and anxmals that were evident at higher levels* In general, however > 
the lower yoij go in the mterttidal zone the greater the diversity of 
life forms you wi\l find. Here you will find sea urchins, a wide 
variety of often large starfish, perhaps juvenile king crabs, large 
white or varicolored sea anemones (if they are out ot water, these will 
look like squishy, uninviting blobs, but look out int^o the shallow 
waters to see the same^ aijiimals in all their expaxided 'glory) , and the 
larger snails* 

So... as you look at any pWtaculat beach for the first time, there is 
a great deal to think abo\it, RemeRiber that each part of the beach, ^ 
each kind of surface type J each height from the water, each kind of ^ 
topographical variation in\^cates what life may be found there. In 
general, it is advisable to spend the lowest part of the tidal cycle 
closest to the* water's edge for in that way you will have the maximum 
amount of, time to spend along the beach area that *is revealed to #us 
least often and which tends to harbor the greatest dyersity of plants 
and animals. 

If you can, acquaint your students with these obvious or subtle 
variations in the beach habitat for it will enrich their beach 
experience, too! I ! > 
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TIDES 



Students can understand some basics about tides and should 
definitely learn that the height ^f the water on the beach 
vanes with the stage of the tide^and that maximum and 
minimum tidal levels vary ea^h day. 

Tides," ii^Ta^ery simplified kind of Explanation^, .occur be- 
cause Of the gravitational Jjull of the sun and the mdon on 
the earth. Just as the earth exerts gravit^ational force 
(why does an apple fall? why cai't we step off into space?), 
so do these other two bodies. The force of the pull of the 
sun and moon on a particular place on earth depends on how 
directly they are in line with that place, ^he' force they 
exert teods to pull the water away from the earth's surface 
on the side of. the earth f^ing,thus causing a hi^h tide. 
BecausQ the relative position of the sun, earth, and^moon 
a;:e constantly changing ip a cyclic rhythm, so are the tides. 



Activities 



Here in Southeaiz. Alaska we' experience a tid^l cycle that 
Consists of two unequal high" tides and two unequal low tides 
each day. With some students m primary grades and all those U 
in upper grades, you might sit down with a, tide. table and 
look dt the numbers and explain what they mean. You might 
even make_ a simple chart of tide levels and of activities to 
coincide with various stages of the tide. For instance, it 
might be much easier to launch a boat when the tide is high 
but digging clams can" best be done on the Very lowest tide. 
Students might be shown the same#beach at high and at low 
tide and ^through words or art work Cjompare the differences. 

Preparation for Field Tri;^ ' < . 

preparing for the field trip/ discuss tides with the students. 
.Mention the need to be as close to the water as possible when 
the tide is at' its lowest in order to see that strip of beach 
and the life that is there, for the water quickly comes m and 
.covers it. Talk, too, about the need to be aware of the tide 
level and thus, not to set a pick, or bucket next to the water's 
^ edge and expect to find it there later if the tide is f;Looding. 

As a teacher you need to be aware of the time of/'Low tide when 
scheduling your field trip to the beach and in planning the 
activities that will take place there. The time of very lowest 
tide should be kapt open for obs.ervation o^ what is to be found 
in .the zone nea/est the water. Activities such as taking a 
break for a snadk or gathering around buckets to^discuss and 
exami-ne particular animals should occur wh^n the tide is ebbing 
or flooding. ' • . 
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1973* Starfish n Gprideq-to Ideift^ifi- 
cation and Methodh of Preserving . ERCO, Inc», Tacoma, 
Washington* 104 $3.50. 

Guberlet, M. L. 1956* Seaweeds at Ebb Tide. Ifniversity of 
Washington Press, Seattle^ 182 pp* $4 •95. 

Hosie, R% C* 1969* native Trees of Canada. Information 
Canada, Ottowa. 380 pp. $7*20* 

Kozloff, E» N» 1974* Keys to t^e Marine Invertebrates of 

Puget Sound, the San Juan ArchZpelago \and Adjacent Regions 
University o^'f*'. Washington Press, Seattle. 2'66 pp. 

hiadlener, J» C.""*"i977* The ^eavegetable Book. ClArkson 
Potter, Inc*, New York* .288 pp. $6.95 (recipes!). 

McClane, A* J* 1978. Field Guide to ^Saltwater Fishes of North 
America. HoXt, Rinehart and Winston, New York. 283 pp. 

Murie, Olaus J. .1975. ^-rf Field Guide to^Animal Tracks. 
Moughton Miff in Cof] Boston. 375 pp. $6.95. 

Murray, C. and D. Somerton. 1976. Field Guide to thQ Fish 
» of Pug\t Sound ,and the Northwest Co^st (printed on water- 

proof paper).. University of Washington Press, Seattle. 
70 pp, $5.95. 

Rice, T. 1973. Marine Shells of the Pacific Coast. ERCO, 
- Inc., Tacoma, Washington. 102 pp. $2.95. 

^ J. Robbins, C. S., &. Bruun, and M. S. Zim. 1966. Birds of 

^ North America. Golden Press, New lork. 340 pp.' $4.95. 

d ^ Smith, L. S. 1976. -Living Shoresr-fff the^ Pacific Northwest. 
Pacific Search Press, Seat,tle. 149 'pp. $9*95. 

Viereck, A. 1974. Guide to -Alaska Trees. United States 
Forest Service, Washington, D. C. 98 pp. $1.35. 



Waaland, J. R> 1977. Common Seaweed8"of the Fa<iifio' cSast. 

Pacific Search Press, Seattle, Washington. 120 pp. $5.95, 



Marine Marpmals 

Graves, j. a. 197?:? W^hat California Sea Otter? Boxwood 

Press, Pacifi^ Grove, California. 30 pp. $3.50. 

McDearmon. 1974. The Walrus - Giant of the Arctic Ice. 
Dodd, Mead, and Co., New York. 45 pp. $4.25. 

Proctor, S. J. 1975. Whales - Their Story. Vancouver Public 
Aquarium Association Newsletter vol. XIX no. 4, July/ 
August 1975. Vancouver, British Columbia, Canada., 14 pp. 

Slipper, E. J. 1976. Whales <5 Dolphins, i The University of 
Michigan .Press. 170 pp. ^ 



Stonehouse, B. 1976. A Closer Look at Whales and Dolphins. 
\ Gloucester Press, IJew York. 31 pp. $^.95. ^ 



Fish 

Burton, Dr. M. 1972. l^e^Life of Fishes. Golden Press, New 



York. .6^1 pp. $2.95 



Childerhose, R. J. and M. Trim. 1979. Pacific Salmon. ■ 

University, of Washington ^Press, Seattle. 158 pp. $24.95. 

DeCarli, F. 1978. The World of Fish. Abbeville Press, New ' 
York. 256 pp. $6.95. 

Hart, J. L. L973. Pacific Fishes of Canada. Fisheries 
Research Board o|, Canad.a, Ottowa. 740 pp. $14.40. 



Birds * 

Bradbury, W .• 1976. Birds of S^a, Shore, and Stream. Time 
Life Filrts, Inc. 128 p^^. $8.95. 



Ecology 

, Adams, R. 1978. Nature Day and Hght. Viking Press. New 
York. 107 pp. $10.00. 
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British Museum of^> Natur;a/l History* 1978 • Nature at Work. 
British Museum, London* 84 pp» $4.95» / 

Carefoot- T* 1977 A Vkovfio Seashores. University of^ ' 
WasRir^ton Pre^s, Seattle* 208 pp* $14 •80*. 

Activities ^ \ * ^ 

Corneil% J* B* t 1979) Sharing Nature with Children.' 

Ananda Publicatibns ♦ 142 pp* ■$4*95* - ^ 

Curriculum Research ard' Development Group - University of 
» Hawaii* 1976,^. f^eef and Shore - Hawaii Nature Study 
! Program for Elementar'ff School Children, Teachers^ \ 
*Guide. University of Hawaii, Honolulu. 265 pp. 

w ' / . ■ 

Lien, V*. 19,79. Investigating ^the Marine Environment and 
It$ Reeoui^oes. Sea Grant College Publicationa# Texas 
A and 'M University, College Station,- Texas 17843. 
439 pp. $8.00 // 

Mauldin,\L. and D. Frankenberg. ^78. North CaroJ^ina , 
Marine Edu'oation Manual (4 volumes). UNC Sea Grant 
Publication UNC-56-78-14-A; North Carolina State \ 
Univesity, Raleigh, Noi?th Carolina 27607. ' 



Oceanography 

Bascom, W. 1964. Waves and Beaches: the dynamics of the 
4 Ocean Surface. Doubleday^and Corapahy, Inc., Garden 
City, New York. ^267 pp. ^2^50. 

Scientific American. 1969. The Ocean. W. H. Freeman and 
Company. 140 pp. $3.25. 

Issues % 

s 

Ball, J. L. Jr;, T. Frady, and R. S. Lee (eds). 1977. 

Readings ^'^From Alaska Seas and Coasts. Alaska Sea Grant r 
Program,* Fairbanks. 252 pp. 

Browning, R. tT. 1974. Fisheries qf. the North Pacific:^ 

B'^toyuj Species^ Gear j^and Processes* Alaska Northwest 
Publishing CompajjyT ^iich|>rage. 408 pp» $24.95. 
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Vs. ■ • . . 

Drucker, P. 1963. Cuitur'es of the Novth Pacific Coas^ 
Clfandler Publishing Company; 'SAranton, Pennsylvani 
243 pp. nI7 . 

Fig^r, B. and G, 1-978. Salmon Fishing (one o'f a 

children's series of people at work ih Alaska). George 
Figdor, Haines, Alaska. 48 pp., $"7.^5. 

\ Kramer, \^ S,, V. C* Clark, and G. J. Cannelos. 1978 . 

Planning for Off shove Oil Development: Gulf of Alaska 
OCS Handbook. Alaska Depairtment 6f Community and 
.Regional Affairs, Division of Community Planning , 
Juneaw. 257 pp-. 



i - Miscellaneous an d G eneral Reference s 

^laska Dept. of Fish, ^nd cXame. Wildlife Notebook Series. 
<(fish ■■speaies' and a^abs) Juneau. 



Angfel, H. 1976. Life in the Oaeans. 
London'. 125 pp. $6.66. 



Cathay Books, 



Angel, T. and HayiMs. 1977. Animals of the Oceans. Two 

eemtmen^ Publishing ^roup. New. York. ],5^ pp. $10.95. 



Berrill, N. j. 1966. The Life of the^ Oaean. McGraw-Hill 
,BooK company, New prk. 232 pp; $7.50. 

Caivm/ J. a'nd E. Ricketts. 1968. Between Paai'fi^a Tides. 

Fourth Edition. Stanford' University Press, California, 
614 pp. $12.50 

... ' ^ ' 

Flora, C. J. and^. Fairbanks, m.D. 1977. The Sound and 

the Sea: A Guide to tHorthuestern Neritia Invertehrate 
Zoology. Washington State Dept. of Printing, Olyinpia . 
. 474 pp. $8.50. . , ■ 

Johnson, M. E.-aRd H. J. Snook. 1927. Sjrhshore^ Animal^ 

of the Paaifia Coast, McGrawtj-Hill , New York. 523 pp. 

Tyler, J. -1976. The Children's Book' of the Sea$. Usbdrne 
Pub. Ltd., London. 32 pp. $2.95. , 

United States Forest Service. Beaoh Q^fnping and o,ther 
informative publications. Juneau i 

University of Alaska. Alasjc^ Sea, Grant Program. Alaska 

Ttdeltnes, a Sea Grant Publication for Alaska Schools. 
Fairbanks. 



ERIC 



Plus check with agencie^**n yout ar^a, aquaculture asso- 
- c^ations, th%^ U. S., Coast Guard, local corporations to 
s^e what' puBliqa^tions they may^have available* 



OTHER LEARNINd"* AtDS 



The Alaska State Museum ^as "irlultij-media learning kits available / 
for use by Alaskaf^ schools, including a Salmon "kit. Priority use 
is <(iven to bush jifechools* Wrftet Alaska State Museuift, Pouch, FM, 
' Juneau/ -ij^Jaska 99811. ' 



Your school can order films through the Alaska State F^lm Library- 
Their marine science/oceanography listings are too namerous'^'to^ 
mention, but some topics that are dealt with include: marirfe 
invertebBates, ocean currents, the beach, whales, life cycle of^ 
the salmon, mollusks, .tide pool life, marine science careers, 
sea bir,ds, octopus, the ocean as a food source, fishing tech- 
niques, the ecology of the ocean, and se^acoast cultures. 



The Smithsonian Institution is currently field testing a binder 
of estuary study activities ($9*68) • Activities include: ^ 
Beachcombing, Mapping, Barnacle^, Build A Trap, Fish Adaptations, ' 
Fish, Marsh Muck, - Crabs, Water in Motion, Meft^ace Oil Slick, 
Oil S^ill Cleanup, and Estuai;y 3-D Board* E;or more information 
writ«: 

SEA (Smitf^fignian Estv^arine Activities) 
ChpsapeakeTfey Center For Environmenta^^tudies 
Smithsonian Institution • ' ^ \ 

^ P. 0* Box 28 , . • * 
Edgewater, Maryland 21037^ w 

J'osters on be^ch'^ safety and pamphlets on tides, whales, crabs, and 
other marine topics are available from^the Oregon Stat^ yrtiversity 
Sea Grant ^arine Advisory Program* For ^ catalog and price list 
itRany^ e6:e free) wtite: * . ' 

Extension Commuhica^ion-Marine Advisory Pro^ahi 
Oregon Staite University AdS 422 * J 
Coiryallis, OR^ 97331 ' 
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ALASKA SEA 



1. Tom or village^ 

2. g|Kae'level_ 

3. Ni|^ pf students invDlved_ 



: -EVAimTION POEM 



ocnputer oode nurbers 
(1-4) 
(5) 

(6-7) 

(8-10) 



You may need to revi©,^ your Alaska Sea\week naterials to answer these questions. 

4. How many classrocm (Indoor) activities and worksheets did you use fron each book? 

Book (Grade level) N^tjer of acU vities 

Disoovety (K) 
^ Sea Anirbls (1) 
Shells (2) 

Glacial & Intertidal Ecology (3)1 
Birds (4) 
Fish* (5) 

Man*s Influ^ce' on the Sea (6) 

5. What IS the total nigtber of field (ov 



6. How many periods (1 hr. each) did your 
Pieas6 ctecJt the appropriate box to the rigiit of each qyestion. 



)r) activities used frcm the- 7 books? 
ass spend on the Sea Week Progrant? 



.(11-12) 
(13-14) 
(15-16) 
(17-18) 
(19-20) 
(21-22) 
(23-24) 

_( 25-26) 

(27-29) 



F 



^- Were the Ala^ Sea- Week materials - \ 
relevant to your curricula^? \ 

8. Did the Sea, Week materials motivate studen|s tx 
improve their math, reading, & writing skiys? 

9. Did the' Sea Week materials \jpgrade your | 
science ppo^rairt? , 

l6. ^id students enjoy the Sea Week activities? \ 

11. Did student^ develop a greater 'awareness, 
■ ^^>ceciation', 4nd respect foaf the sea? 

^12. Did stutfertts, develop decision-making skills I 
necessary fof resolution of marine issues? i 

J.3. Was the matefiai agpropriate for your 
stidents* grdde level? 

14. Was the teachfer background section adequate? 

IS* Were the teacher instructicms helpful & 
oonplete7>* [ 

16. Wepe parenW\and other comumJty neirtUrs 
irprolved in your Sea Week? / f 

17. Were parents favor^ly inpreased with the 
Sea Weeks Program?, [ 

18. 'Did Sea Week help ijiprove k>e relationship 
- -of the sdiool to the camwnity? 



decidedly 
yes 



.(1)1 
(1) 



tl) 



(1) 



.(30 
(1) 



(1)1 

4 



yes 



no 

y^Oainio nl 



.(2 
(2 



(2 



_'(2 

_(2 
(2 



(2 



_(2 



J 3) 

_(3) 

J 3) 
J 3) 

_(3) 

J 3) 

.(3) 
(3) 



no 



decidedly 
no 



_(3) 
A3) 
.(3) 
(3) 



J 4 
_(4 

(4 



J 4 
_(4] 

(4 



i 



_(5) 

_(5) 

_(5) 
_(5) 

1(5) 

_(5) 

.(5) 
_(5) 

_(5) 

_(5) 

.(5) 

(5) 



fp* ^te iOur overall feelings about the Sea Week MATERIALS on a scale of 1 to 5. 
20. Rate your overall feelings about the Sea Week PR5GRAM on l^s^Sl'oK^ 5 
• / (OVER, VlEPiSk) 



(30) 

(31) 

(32) 
(33) 

(34) 

(35) 

(36) 
(37) 

(38) 

(39) 

(40) 

(41) 

(42) 
(43) 




124 



I ■ ^ 

i V 

21. Hew iiany teachers are in your sdKol? _ 
Hoi/ nany are using Sea Wegk inaterials?_ 



22. Do you plan to introduce the Sea Week materials tg.pther teachers? yes_ 



no 



23. Do you plan to use the Sea Week materials^ again? yes (1) no (2) 

24. Would you be interested in attending a marine education/^ea U'eek works 
ye^ (1) no (2) 

If so, list your name and school address: ^ 



J 

/ 


1 




- .,(44-4 


(1) 




.(2) 


(46) 


J? 


(47) 




(48) 



Name . 



Address 



25. What other oomnents cb you have? Are there any specific urproveirents you would 
suggest? 



- \ 



Please return this gottpleted fom to Jill^Thaijfer /Belle Mi.d<.elson, Alaska Sea Grant Pro^a 
University of Alaska, Fairbanks, Alaska ^99701. 
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